Screened Korringa-Kohn-Rostoker-Methode für Vielfachschichten by Zahn, Peter
 	
  	   "! 
























 ;DFG HI-:JK-/4L MN;<O	)4*+.-/1245
f{wPRQ SPT4UWVYX[Z]\T4X_^`GT ZaUbS]T4\bcd\fegT4Xihj E4M A0JWlkkm
  y {BsxsP~}
L
	 5 24 F  0C<;<O5245 K;<; 02 ; 5b* ;<O H %; 524; 5OHI=  !
C<;D3
45ON24GH
 ! H#"$%'&(*)KH#+))G15 HI=B
454( ;< 51#!24 F  0O13CDC< -/,4; 0245-!;<C<1 ; 51
O;<O 5YO '/AC<5.	   05J10/ 131!1 ,O1; 0/32
4( 
4( 5135 5 (  51
;<0l
3 1 0245 24;<54  0;<C< 
452 /05J5 24;<1!*7 510 W;< 5@241R=  W CD;<1#!
124;D1 ( 
;<0l 3 1
; 02 OJ;<O)G2	,6b24:5 
!;D13 7:
 8  52NJ
4%'0 45
45Od24 3 C<( 551
4( 
4 F592:/ H
11!5; ;DdC 5O O10(  3 C<1!5 0JC<C< CD; 5!;<d24.2:/11!O A<6 A1'-/=!;<d;<1
; 5b%4 524C 
45OdF  5.2:/11!5!;< >,?=?W
452@!4A<!5B40 3 CD1 5 0JC<CD dAOC<;< G:5 H
452dF 5b
I5O 0;<5d*]1 0 45
45O5d(l545b241! 51 0;<0D 245G) 2	,6/2	 1 5
E4  I405
4J A
OC<;< @1; 5Y 54
;<O (;<  ;D,241 324;<;< 5C<CD5 :	'H4  [45 F 0OC<;< :4,;D13
3 1 0245:5= 52	
45O5 J
4:%'045 
45O 24 3 C<( 0 5513
4( 
4 1F;<WJ




45ObF 5 H <I=H
J0K?=?=L H4 ;<C I1;D 5bF 0O 1C<C<
MON~s(w-yN{Kw
 5'CP/d24FC<<B42RQ<SUTWVXYVZ8V\[;<O  0HW; 524; 5O H   0R
C 3;D5   C*\GH#! H#"$%'&(*)KH
+]))^#1 [
45;< 5!2b C K/02d10/ 131!1 ;D1_B4015 2]Y2052 1

4: 515 1 0
C<
C  2@=/5!51  W1B4
CD13;DF    051/11d
Y24F5 O1R 52 C<;` ;D31W  ;D1!3510  W3;D5d!   C<;D1a 0 24;D13
112 ; 5 24;<C  *
5 
!;D C ab]     13C   51;<15 !CD 0 5;< 13

40 C<
C  ;< 51W1/11!1E;<  C  0O
B40C< 5O2 1 
B40C<C 1C<1:C<; 50CP/c,;D   R10/ 131 1;<J*2:/11!1;< 
B 3.>=?=?b<!1BK

45;D:C<C 5dKR 02 1;<CP/]*R













 V X ZiT&Xih7Z  
! "$# \&%(') X_U%*]U +
64i -:;<   I
454(;< 54 CD  0;< /:::/::/::::/::::/:/::::/ ,
6496 :	'H /51 !=G
454(;< 51HIMN  24 :/::::/::::/:/::::/ 
 -]^\lT T ZGT&S/.0.013254 T h` # S]T !76
E4i 3 ; 5 A
44
45O ; 51	   05J1/11 1/::/::::/::::/:/::::/ 6k
E496 M  24C<C 40 :
OC 5 :/:::/::/::::/::::/:/::::/ E8
E49E  O 1 ; 2
4( 
4(515 5 /::/::::/::::/:/::::/ E:9
E4;8 > ;<1
&<	O>= A 1




  52 :/:::/::/::::/::::/:/::::/ 8<>
C V ZBT4\DBXiTE2V XF T	Z7GRT4\lhIH7\ # eJiT)% C6
8	i A+ KC<;< ( ::/::::/:::/::/::::/::::/:/::::/ 8 k
8	96 *% HI=	 0R
C<;<
45Ob241 3 ;<O5= 0aB40<C<1!1Y::::/::::/:/::::/ 8 k
8	9E 80!;<11 3 ;DO 5= 0#B4<C<1 :/::/::::/::::/:/::::/ >4
8	;8 LI5 0FC<CD13 4 C 
45O ::/:::/::/::::/::::/:/::::/ >8
8	 > %'1; 7!
45O 24LK )M_<HI= C A :/::/::::/::::/:/::::/ >m
N O T&UP'% hT	ZGT4\IGX T4egT4\T4^ `7Z$7Z Q7 
>4i 3 g01W CD;<O513 4l 24 :1,/350O;< ::::/::::/:/::::/ 9E
>496 3 ; 5 ;<CD5 H 
452 -:<BB4C<JAC 4;<AO :/::::/::::/:/::::/ 98
>49E  <7BC<'g 3 5O;<; 5 O 3;< 5 :/::/::::/::::/:/::::/ 9:9
>4;8 =B0 J5 H g5 ; C9HRB/A3
45O ::/::/::::/::::/:/::::/ ,=?
Q S'T4UhWS]T4\T-a^\lTT	ZGT4S25.0.U1V4 T h` # S]T + N
94i =G01::;< H >]
15241324;D  :/::/::::/::::/:/::::/ ,=>
9496 =G01::;< H 3 ;<O5, #B40<C<1 /::/::::/::::/:/::::/ m6
949E 	   05J1/11! :::/:::/::/::::/::::/:/::::/ mm
94;8 :
B   :/::/::::/:::/::/::::/::::/:/::::/ k=?





+ c Z)G!T ZaS gZ  T	Z ' # 3 2! XiT " '	^ `]U^ `aX_^ `	hT Z 7  








4 55 0 OJ
1A524 ::/::/:::/:: 6K
% & ]U '% %NT ZY'	UU 7Z   
c '!\X   # ]X Z2 & # ZBT Z]X Z	hTEG\D'4hX # Z   N
' (lZ*)GT4\UX # ZS \X SgXF'  # Z') %('4h\X,+   +
 -.-% %NTh\X T S]T4\0/WegT4\213'	^ `BT Z  C
4 4 Th` # SPT S]T4\ UDHgT65X T  iT Z87 7Z9GhT  C  
V 1 T iT:) 'GZ	hT;  ]UhT4\  C N
" V \D	T4e Z]X UlUT<=3]\bS7XiT;/ egT4\>13'	^ `GT	Z  C +
=  H
 HRWKYX7A5::/::::/::/:::/::::/::/:::/::  8 ,
= 6 =  HRW4YX7A5 ::/::::/::/:::/::::/::/:::/:: 1>K
O / H]hX % X T4\lhT VYX 	T Z)G!T4\hU a^ `GT  N +
cdege7X  S gZ GU2)GT&\?5T4X_^`gZ]X U  Q) 
S '	egT  iT	Z*)GT4\?5T&X_^ `7Z]X_U  Q+
@ XihT4\I'4h]\?)GT&\?5T4X ^ `gZaX_U  Q 6
 /T4\?5T4X ^ `gZaX_UWSPT&\A /T4\ 3#CB T Z	hI_X ^ `gZ	T Z  +)+
S!`GT4UT Z  + 6
4 'GZ9]U ' $7Z C%
@ T4egT ZaUDF'. C%  
   W/) 
       





40C<C<5 =	1( A BK5 5 0  ;<05  ;< ( CDl7%'1 52401!  C<O 0;<cK;24!8,01C<C 
45O F 5
2 ;<10/ 131!5 1; 52 2	=4;'24;D MN CD(
C 01 C<1B;<Fg;Dd
452 F1 ;<24552B4
0F  [ 405G
3 1/;<1dAOC<;< O'  0245G)23
4(
45 




	 2:!;< ( A 5455 ( A
451C<;<  =	1( A BK  ;D:; 5 ; 5 O',;D1315 /05J5 I0;
/AC 405G)




 /241 :1;<d24  C<C<;D13 5





O 5;<15 M 0; C<;<5 K1 52401bLI5 011'LI5 1C<5 4Y;<C9I 13 ;<5 1; 52  <WO 5 H
;<1 72;<  5 2	
40N5;<aWO 5;<17!C<C<;<1 >G;<1 513 ;<5@O0545 	L 5 2430;9H




J V\X ZPQ<Q=Xa[ PV\X )]L 3 H$L4:4  :
  O 
452 ; 5; 5 0; 51;<15cW O 5;<15
"  13C ,; 3( 
45Od 0245 24;<WM <!5 !24WO5;<1 5 2 ;<5 0C ;<F J
; 54 524/0;<5 H
;<0+]"!# %$ )Y 
G 445 24(5 k m:94)2	=6C4;g; 5K1; 75 >;<151;<  24;< ( W; 5
53;`B4 C<C<CDd:
10;<
45O 24!M <!5  K54<472;D 5R4F0J




45245G)G2	=6b; 5d4GA5O;<O (;<:24>;<151 ;<324;D(W24;<  :BB H
C 
45OdJ',;D13 5@B4 C<C<C
452@ 5; B43C<CDC  13CD(9E )78	)>	 	-:;<72 A3(:24: <BBC 
45OdJ;<O:; 5
W/B;<11Y13J;DC<C<;<052414 34C<5G)Y C<1;   15 C<;< 5 2	
40  24;< 3 ;<O513 4l 5b241:>;9H
1 513 ;<# 0; C<1 K1; 7; 02]L 5J';<1 5 Y
402424;<11'GA5<!5!5F;DC<5C2:/ 131!5

451 ;<24C<;<  M@ 0; C (<; 54;< 55b
I1152W'gB4;` 5C<C]
45 01
) 9 ) ,) m	 LI5 245

451
  5C4 ;<C I1;D 5d4 O5b24;</-:;< ( 5b24 ; 5JC 55 2 ;<5  / B;<1  ;<1/E





45245 !;<!241 'GA5<!5 24!>;<15C O54
1 
14(<BBC 
45O ;<1!24 3 b](
241 24
BKWO5W,;D2415241J*:V\Q=X Z,+Q:X-KZ8[./'V0/'Z8Q=X-):M@	$LFYC<1$24
B4 O 5 ;<2401 52
; 02 ; 5:2	 1;<1 A:524
45OW24 CD( 0;<150=a;DA;<O ( ;D,1C< D2;<  1/11! ;  A
6 H
05!M O 50 C<2 4J;<451 k)	K?	0-/1A
60,=	C<2 ; 52	
J;<0 2	=K;	; 5 A 5243




4  O;<O 5 M 30; C<J
1=7!513J
45O C 1315 1;<  1 B&<B524CD;<
2 ;<5b013CDC<5G); 5W2455C4;D31 2	 1 20
  C<2 F  5M@ O 51#BK;DBC 35WJ
4 A 524
45O
24  O 5;<15 W:2	5 
45O A
4402 3	  -:;D   3 7B&<B524C<;< 4(;< 1C< 2:/11!:
452W24;</ H
F  O5245 M AOC<;< 4( ;D35 ; 40M ; 5;  
40;<1;<
45O 4=K5 J





24!*]45C<O;< 24 =a1(	A:B  bF 5 M O 51#BK;< BC 35 O A
440.J GP 'L]" ;D30 :5 H
 52	
45O5!C<1 251 05 A





GB   3 5 ;<(C 
45O!24D2B4;<024;<  !F 5WhH'HI=	13#BC 5 24'= ; 0W/L %M 
452 3 ; 5 H
13JO1;< 
45301;D24C<;<bM@ O 5 ;<240152413 45 CD O;<5 A
4!24;<dF  5245 =G H
1( A<B    6	
3 451; 02d5W*g
4545C ( 5 ( 5WJ',;D13 5 W O 5;<15WM C<C<5 ; 5 A:524
45O!241" ;9H
2401 5241;  A
65W= CD2d4<4   ) 24;D!;< 24D 
1 0;<  
45OW24$ O 5;<15bM <!5 
; 5 245   5 (35 F4
45245 ;<1 J Z:XYX  +Q<X 1Z8[./'V /UZ8Q=X  l)B* Mf	AL E) 8 	 :
 24;<152:/H
11 41;<J5dB4 53;DC<CgF ;<C< 3 ; 513J1dAOC<;< 4( ;D35N CD1_251 05G




I5O ;D/  0;<1R%'   
45O5 0F 0O 
  5G B,145 JC9H
0;<5 M  24C<C 43  
45O5 24;<1d'GA5<!5) 5!5 24;< Q:SaTWVXYVZ8V[ H %'1 4;`4
45O 5.24
3 C<( 0 5513
4( 




C<1#BKJ; <	13 5 3 ;<O514l 35 3 ; 5:C<;D(d; 5 24;D!; ( 1(<B;<15 + 01  5 O135G
M ;</F;DC9 AC<;<O5 M 245dY






1#B; 5B4 C  0;<1;<0 [;D 3 C<( 0 55; 5Wg5 ; C<A<B  5!
45301;D24C<;<  <!;D$J'/* ;DO0H
%'; 524; 5O HIMN24C<C 7!;<$B4=! 0;<1;<05b8!A
B B4= 5 435!O 
4524C<O524 3 (5 5;<11
A
4,24;</M 45;<1#!5d24 "  13C ,; 3( 
45O 
452d245 %;<3OW24 =G;<
45O 1C<( 55 C<1 4  H
!;<C<'24 :BBC 
45O  1>)	I9) I,4)4m 	0F 
1O 52dF 524D	:H *, 0;< J 1 
24W5G) . ;<C
 k	 ) . 1
:/  6=?	&




;   135C<;<5 2	
40  24;< 3 C<( 0 551 
4( 
4/241!>;<151;D #W;  CD1 (C A] 0245
 66) 6E4)6 8	) 6,> ) 6:9	  3 ; 5&
4 5;< ;DF N%'140; 4
45O024  Y
4024 1 2	
4  24;< +Y5 01
 H
 
45O!24 :1,/350O;< 41;<052  
  Q:SaTWVXYVZ8V[ H %'1 4;`4
45O 5d24 3 C<( 0 551 
4( 
4 F 5
2;D 1/11!5C AOC<;<G -/,4;B
45 013 ;<24$W5!24;<:%'1 4;`4
45ObC<1 BK0;< 24;<11 2:/11
>
!;<C<1:; 524
B4JCDC<' 6:,)G6m	 24 ;  	 !5 F 5 524C<;D5@2;<  #B4(35G)G; 5O 14
; 5 ; 55N
45524C<;< 
1O2445 5 " ; 031( ;D13C<C  6k)4E=?4) E4)	E6	 
=YA
4G24;< Q:SaTWVXYVZ8V[ H %'0 45
45O 24 3 CD( 0551
4( 
4]4g1;<:; 5:245 CD3J5:?  405:24;< -:;<   H
[
454( ;< 54C< ;D) ; 5bab](3;DF  3 ; 5 ;<C< 5:413 40;  
45O	)  CD1  C<O 0;< dM 24W,CD;<0
 EE	 7L  :O51 JWJ
 FC<C<1A524;<O4






45Od241:ab](3;DF 5 3 ; 5;<C<5B40<C<1!1WF;<C O0; 5O) ; 02 024 

  2	
40  24;D /A<6  241 K 52:/ 131!1 K1; 7g0;<24;<1 _2:/ 131!$ 0245!2	
40
24;D:5JC]24A<  B40 3 C<1!5 0JC<C<   43(30;<1;<04= A
4 24;<252	02Y  245 J
4
% 45




 8  52 !;< 24 2	0;<5 g5J
F 5  g-:14C  1; 52 A
4!(<7BC<'g.2
4( 
405G);<d24;<9! CDC<;<15R4 ;<C I1;D5G)'24;<




1O 1 GA:B  L O	 1 
CD  24115 Y
4 H
245  HI1(lC<;D524 3 CD( 0551
4( 
40F [45 5 W,;D(C<)'24;< 24;<@ 54
;<O (;< 
452. lH
! I0; ;<d24.Q<SUTWVXYVZ8V\[ H4  [ 405 !;<b245 4  0;<C<5 F 5 * ;<O  0H %'; 524; 5O HUJ *%DL H4  I405
F; 5245G
L 	 5WF5 *% HIM 24CDC<5bC 1135W1;<WO
4524C<O524 3 (545 5;<11WA
K 24;< 3 CD( 055 H
1
4( 
4'O'; 5455G 3 1 ,; 2 5 
4'24;</ <BBC 
45O J',;D13 5b; 5,5O KO 05J5d>PCGF 5 BY H
45!J
OC 1315G-:;D ( 
40J_	 ;< , ;D3:24 <BBC 
45O1#B4 =! F0; 5O2	=K;	24;<  :7BC< H
g ;<A 
452 245C:
  52d24 5 
 0;<1 5 %'0 45
45Ob1( : 
  O 
452d24,%13 4A 54( 
45Ob24
 <BBC 
45O1#B4,!;<1]!;<:24;<15 M 24CDC<5 5 
4 ; 5@B40; 5J; B;DCiC 174 01lA52	5;<1R24E2:/ 131!
OO145G4L 40 3 ; 5 I4;D 






4 3 5 W,;D( C 
45O ; 5_4 ;<C<JC7F  5 = A1
45O 1C<O 0;< 5dO  A
4404LI5 F ;<C<5 = AC<C<5
1;<O 24 = A1 
45O1
 852 C<; 5_!;< 24$2:/ 131!O A:6Y5G-:14C  Y
4245 41 5241; 5b245
CD3J5? 4054  01C AOJ
44 ; 52	




 852 C<; 5_!;<  /A  1J W7J  L H4  I405L
=YA
4!24;<N%'045 
45O 24 3 C<( 0 5513
4( 





 2:/11 ]!;<YE=? 
4529!4D,<!5 K1 4;`K5 J
 ( A 5455G
  I A
415-Y
4024 24;< L 24 244 ( 5 A
B I
45O.F5eQ<SaT V\X V\Z8V[ H4  I405e ;D *% H C<OH
0;<!5 ; 5 24!F  5)%K* 
452 )	%K) 5 W,;D(C<5 *% HR=GM * W J @ VX-aQT 4 
 X T S V\X T
/ 'S'VZ8Q / L 
!O1J Em	  -:;<1W4:J
 F ;<C<5   C<O 0;<5d:5= 52	




4,F 50WKYX7A5 O  A
440 Ek)8<?)8	3	  -: /
4524O2	 54(W2414  I H
051d;<1 24;< 3 ; 5 A
44
45O F 5 ( 
4J0;< , ;D3;DO 5  :BBC 
45O 1#B4= 5G) 24;<  24  5;<  d24;<
"  13C ,; 3( 
45O5 ; 5 241 4 35 2:/ 131 414A54( 5G
*\  8 6	 )! 
452 "$*% &G() 8 E	 J :	$LC<O5 24;<d/









:	'H4  I4051.;<C<24d24;DR+))G1 =B
454( ;< 5 J := L24154   5R2:/11!1l 
1 ; 4

1d 0245.24;< C<( 0 5;<15 3 ;DO 51 4f 5 241@2:/ 131!1 =OC<;<:L 	 !5 241
:	'H4Y;<C9I 130
   WC<;<1#!
1 J;<CD 24;<@*,% HI=  !
C<;<
45O 
 R24;<   51 
4(3;D5 F  5 (
40J H
0;< , ;D3;DO 5@2
4( 
4(515 5b=G)B
 24;< = A1
45Ob24 ? A*%K*BH :C<;< 
45O J
 F0; 5 I 5G





3 ; 5<KJ;< 
45O ; 51 	   05J10/ 131!1!F 0O13C<CDl)]24;<  
 ,L[245 F  5 # A**! ))	=) 
G 
 8:84) 8:> 	 4 1;<0 -/=4;; 02 24;< B4; 5J; B;<C C'I0;<R"$AC 43(;<:241 	   05J1/1!1/ 
1O5
J
 8E9) 8 ,	0)11 5.K;724 %'045 
45OdF5 
454( 24  (35  8E9)78 m) 8k	 










45O 24 3 C<( 0 551 
4( 
4 ; 5454534C  24;<114  I4051 C<; 5!;< 242:/ 131!O A:6

452 1 (	A 5455 0C<;<1;<1 3 C<1!5 0JC<C<5d!;< >=?,?R
452d!4D3<!5 44 524CD 0245G
3 1!
6 0F0O<K5d 0245G)]2	=6 2	
40 24;< 3 ; 5:4J;<





;<O (;< 241N 24;<;< 5C<C<5 :	'H4  I4051 4C<5
C<; -:7%'O 0; b.2052H :	. A
44 F 5244   52	
45OR=O 1 ; $J /
  1X   L2 
4(H

4(  515 5 A
4b2	1.	   05J1/11 Y:C<;<<K0  ;<O 2	J
 ; 02.24 %'O 0; b * ;DO0H
%'; 524; 5O H :	 J *% H :	$L'F  524= A
4 2	1$B4=/1; (C<;<12:/ 131  245 24 (; 5 3 ; 5 H
14A54(
45O5 ,;D:;  	!5b; 51:(C 131;<1 5 * ;<O  0H %'; 524; 5OHIM 24C<C 1/O1    -:14C d;<1
24;<1W%'J;D45
45O.B4=/1; (C<;<1 ; 54(  0( Y
452 13C<C];   ;<05bF0!;<245. 0245G
L  	!5 24WF0C<;DO 5245  04;< ,; 2 24;< *% HI=	!
CD;<









L :=B;<C)! ; 02!24 =	WC<;<1#!
1 24 :	'H#+))a1 5 HI=G
454(3;  510HIM 24:C A 
0:lH
B;<C  K140;  24;D*g510   ;< 5,241 =	  C<;D1aR
1P2	
40  24;< 3 ; 5 A
44
45O:; 51 	   05J1/ H
11 1 J
4   51
4( ;< 5!F  5/=O 1 ; 5 2
4( 
4( 5135 5G 3 1 024524;<'g4(  A
C<;<OH
(;<!24!*7 510 W;< 5 54O';<15 
452 24;< /05J5 2414  I4051!24;<1( 
3;D 3 1R(l545
OJ;<O 0245G) 2	=6b2	
40 51aB40 524!"  C7241	   05J1/11 1/(; 5 3 ; 514A54(
45O5
2414  I40514;24]13C`13( 51;<1355!%'045 




  5G 3 1 !
6:0F0O<K5 0245G)2	=6 24;<Y; 5454 C` 241=  W CD;<1#!
1
F  5245 ,O1; 0/35c23
4(
43( 51 55N  0WC< BY 
4:1; 52 
452 24;< %'1 4;`4
45O
241$B4=/1; ( CD;<15.2:/11 1 ;  2; 545:; 51Y
401#B4lA
45O CD;<5d*% H4  I40515;<   ; 513 4A 54(5G
L :,B;D3C C ,; 2 24;< %'1; 7!
45O 24 3 ;<O5J
1A 524 241 2:/11 1 ;  	 5 24d*,% H
=	!
CD;<
45O 24:	'HIM  24dC A 
0:
  ;D0O 145 1;<  
  O 
452 24( 
40J;D H
 ;<;<O5  <BBC 
45O5 241	   05J1/11!1_4  0;<C<]K;724,5 
!;D13 5 %4 524C 
45O 
-:;< %'045
45O/24 1=50O ;DA; 02W; :=B;<C N 0C A









R[5O0;< 5 *P11 J
4#:
4 CD;< A Y245
5 M  24:O ';<2Y! -:;D13Y
40245





= ;<C !O<! 0;<WF 0O 5<7!5G 3 1Y
4024!; 51#413 5240W24;<  54
;<O (;<:241/5
5d4  I4051




  H <I=H,







452d24;<:C<( 5;<1 2 
4(H

4 244 ;DC9I1 ;<35d; O	 !5W; 51 24
BK0JC<C<5J




1 4( <BBC 
45O. 0245@!;<2455 F 5@2;<  045
45O5c ;D3C<1/24: 24;<;< 5C<C<5
:	'HIM 24 >43	7F0O CD;<5G
   W/) 
  /   
          	

 
   
  	/      
 	   	 
 l fgKqBwxv  }wxg}t{Bk wNqtvFyNgTv
   ! #"  #$ %&" ('*),+-/.0&-21&3 
546)7+.
-:98_JM_  &G HRWBK  A
4; 5d2:/ 131  
1;:   13C ,; 3(5245 3 C<( 0 55 5 245(W:05
\=< ; 5d; 51 A
605 =	C<2?>A@CBED4  ; 5UW:012	1C<C 
45OW C<O524R 1C<
F J \HG=I=J=JKJI\KL LNM OQPSR @@ PT
M U VW <YX[Z< P VW\ ] ^\`_a ^
b \K< U \dc b P VW < >A@eBED#J \K< L J J 64 KL
-/=4;4140; fO 24;< ( ; 5;<1 3 50O;<)HRg@@g24;<'"  13C ,; 3( 
45O:24 3 C<( 0 55
45; 54 5 H
247
452[T 24;D$BK5 ;<CDC< 3 50O;<; 5; 51A
605 = C<2h>A@eBED l-:;<11*,; 2/; .= 1( A BK]2	
40
B41;<;<FdOC 245,<W(35 J'/:3<WlA
7B  :0F 0O 
  5G -:;</g1;<;< 55b24D3<W(5
1; 52 
 Y; 51 :;< <Yg ;<09J[24; =4;<10B/A 
45O<L LI5 :;DO !-/013CDC 
45O 241 8 =!;<C<H
5;  51Y
40245 < 0 3 ; 54;<5 241]" A  $Y)YaHW2:/11!1!F  524)K2] Gji!M$6lkYMnmpoZ Mb-/=!;< 02450= A 5O5 ; 5 3 ; 54;<5 241/%' 41 5d	 24; 
1rqlsMO? J >6k4D,:,*tu 
452 3 50O;<5 ; 5
3 ; 54;<5 F 5 =vwrM E J 9,?=>mlxK>$5OO1K5G
-:;<W'g& (5U= A1
45O 5 24 zy! ! \)KH :C<;< 
45O5 J
 24;D131 8 =!;<C< 5; 5 1; 52d4 ;DC9H
;<CD5, C<C<5 I
45	( ;< 55|{7J + G IKJpJpI+ V L)F <K; +/< ; 5:>]
1,7!5 I11
45O:F5 W:1( 024; 54 \
452 2B; 56}d;<1l=:
  O 3
452 241  
C<;`B4; 5J; B1 ;<1~{.F CDC (:7!5W5 ;<1/7!;D13  OO54 
 H
1 
45O J' ;D +/< P-/ 24 3 C<( 5 H 3 C<( 0 5 H *PNR@@; 55 > ;<;<C< 5 HRWBK  5 GAC<

452 1< ;D!; 5 3 5 (:BBC 
45O 24!; 5JC 55 *P;<CD54( 024; 545 F3; 524)( 545 ; 94 (; 5
'g&( 0= A 1
45O  5OO145  0245G B 
4A
4 14W( CD; 5@2:/11!RJ_M C<(GA




45O5RK0 45 0245Gg-:14C   1W5GA;<O	)]; 5 *g510   H
W;< 5 
 :; 5 ab]( ;<F1 3 ; 5 ;<CD5B40<C<F J
(<B5245G -/ J
 ; 02 24;< *];<C< 524;<3J \ L
C<1I
452	=!5 C<$4 0; =C< 513 24'(<7BC<;<J;<05C4 ;DC<;<C<5= C C<5I
454( ;< 5|{ ; 5O  A
44
,
m   2	    
-:;<R*P;<CD524;<  *J \ Lh; 02 24 <B5;DY2	
40
J \ L M 	 { b
 b {




4 24;D -:;< I
454( ;< 54C< 0;< J_-:=*$L;<1b2	1 k&98 F 5 8!)%$ )Y$
452
*! 
  O13CDC< *01  >6	  3 1541 O'=YA
4!245 5;<  5 035 /3
4524J
152 ; 51





1 524124;<  * s J \ LJ8;<1/
  ; 5 2424;<;<Fb  515 1L -/=!;< C A=6:1;< J;<O5G)G2	=6b24;< : H
1=5O;< ; 512:/ 131!1 K;7F  0OO1K51 g 53;  C&> @CBED J \ L ; 5 ; 524
;<O1=B
454( ;< 54C
24,-:;D /5J \ L';D13
 M  J \ L J J 6K E=L
-:;<11/=G
454(3;D54C  A




1524124;<3* s J \ L
!; 5; WC
 J \ L #s J \ L M  s J J 6K 8<L
3 ; 5 24; 0(3 %'' ;<1241 *, 01!1 ( 545 /k:, k:F 5 M !)#"A@!;<C<1 ; 51$40; ;< 51aB40; 5J;`B1
5OO 145  0245 >E	 g-/=K;D; 02 24;<?{,HI-/013C<C`4 (;<W24-:;<   5J \ L45
J)g;  : H
O51 J:2	J
b1J35 8 !)%$ )Y 
452  ! 24;<4,HI-/013CDC 43(;<24 -:;<  :F
1 B  !*)#"$A ;<12	 1 3 50O ;D I
454( ;< 54C;<: C<O24 <B5;<0
 J \ L7M-!; 5$&% 	 { b F b {' J J 6K >=L
>]
4D4 0; ;< 5d13; 52 C<C<R5 ;<1/7!0;<15d" CDC<5 I
454(3;D55 {7J +GEI=JpJ I+ L J
OC 115G) 24;</24;<
F OO145-:;<  /01B402	
J;<05
u(*)  { 	 { b
 b {fM J \ L J J 6K 9=L
3 1 J;DO  1;<G) 2	=6 2	 1W1 24 <B5;<0 =G






1 524150O;<dC<;<  0l -:/
4524J
152 ; 51 2:/11 1 K; F 0OO 1451 g35; C,>A@CBEDJ \ L
( 545d1< ;D 
124,MN; 5; !;<
45Od241 3 50O;< I
454(;< 54 CD1K1; 7$ 0245
  J \ L b L,+#L.- M;? J J 6K ,=L
-:;< 3 4C<
45O 24 *P;<C< 5JC!: ; 02 2	
4  3 ; 5 A
44
45O 241/!* *) H  ,!01 0
O'/A 40C<;D13
 2  J \ L*U30(547698 \ J \ L9U5:	;: M ? I J 6K m=L
J'/ <  J \ L< J \ L ==== L,+#L>-
M 0 J J 6K k=L
       	    	  	  k
-/=4;]5 1#B4;D  0 241  1!;<15 g 53;  CGJ'424>K)M_<H 3 50O;<
    46),+./+	
  l 
 
+  2	1 ; 5d:C<;< 
45O  C J 64 1L OO1K5/0<C<1 24~:  1CP; (5245 *P;<C< 5 J
bC A 15G)
;D13 1;<C9[;DG) 1  




452 Y!JM k:9=>  >8 	24;< -/1C<C 
45O 24!-:;<3 5J \ L] ;D3C<1 
454=4GA5O;<O
3 ; 53;DC<5= C<C<f5 I
454(3;  55J \ L
1
J \ LM W

b J \ L b Z J J 64 1?,L
-/1 3 5O;< [
454( ;< 54CgC A=61;<d; 5 E!
454=4GA 5O;<O!=B
454( ;< 54C</24 -:;<3R
  ;<C<5G
 J \ L,MYO  J \ L[PnR  J \ LhP  B  J \ L J J 64 KL
*f5J \ L:;<12	1,=B
454( ;< 54Cg24(; 5;<15 3 50O ;D!5;<    1CP; (524 3 C<( 55
O  J \ L~M U W

	 b X Z b  J J 64 6,L
-/1Yg5 ; C2R  J \ L:5 GAC<YC<C<_ # ,JM2$H %';<AO :; 5 8_*=&)) HRBA
45Od
452 24;</C<( H
01 ;<1 3 50O;<;` A
605 g5 ; C/>j@eBED J \ L
R   J \ L M 4 4 6 8 \ 6 8 \ J \ L# J \  Lb \ U \  b P 4 6 8 \ J \ L#>j@eBEDJ \ L J J 64 E,L
 




452W  0C ;< 513aba( 5E 0245/ 0( 
405:24g( ; 53;D13 5 3 5 H
O;<W1F;</24 ; 5 24r8_*,&)) HRBA
45O 5 4C<55@2C 1   1CP; (
45O15O;< 5  5 H
24;DO -:;D13 %';< A O  0245 ;` =G
454(3;D54C  B  J \ LJ




cK1; 7!5G) 245 24;< " C<C<5 I
454(;< 55J \ LF0;<;<0g-/
40 3 ; 5 A
44
45O 24!* **) H  3=!; 02!24;< B!;<
45O6 8 \  J \ L/M! O'/A4CD;<13=2YO1451;<
A
4 24;<J \ L #y! ! )4H  0;<O %'1; 7!
45O13OC<;D
45O5c ;D:; 51 aba( ;<F5 g5 ; C>j@  YJ \ L
J U X Z! P> @"  J \ LL#  J \ L M     J \ L I J 64  8:L>A@"  J \ L M >A@CBEDJ \ LP7476 8 \  J \  Lb \ U \  b P   B   J \ L J \ L J J 64 1>,L
-:;D/  =!  F 5 24 -:; !51;< 5b; 5 3 5O;</
452d24;D 3 ; 5;<C<5= C<C 5 I
454(;i 5$J \ L
1; 52 0; 5@ WC  455B4,/ 1; (lC<;D13  3 51aB40 
45O ; 5O A
440  0245G)PC  115 1;< 024  C<1
3 ;<O550O;< 
452 3 ;DO 5 [
454( ;< 5 ; 51. 1CP; (
45O10I0;<5 #:
41;<;<C< 51 ; 5 B40;<05G)
2	1W1;< ;  ab]( ;<F5 g 53;  C >A@  J \ L4' O -:;<  !&% Y!GJM H  C<;D
45O5 J 6K  8<L
452
J 64 1>,L]K140; 45 2	1  1CP; (524 : H *];<C<51/ 131 'g4(  CDC<@2=;<0;<O ( ;D35 24
1?   2	    
%'4524C 
45O 24h4 ;<CD3;DC<54ab]( /1; 52d; 5b241 =B









45O 5d; 5O A
440
 0245 J 1'1 45;< 64   E=La   C<O 0;< 135!4]1;<:2	=K; 24;< B/A 
45OY24PC< ( CD5-:;<
4'A40
  B  J \ L  J \ L MKBUJe J \ L0L I J 64iI9=L
 <4;=B,5 
4 ; 5=B
45 ;< 5d24 -:;<3R= W:0 \ ;<1
-:;<1:=  W CD;<1#!
1:C A=61;< @CD;< A
4 24;<d%'4524C 
45ON1aB; 5BKC 0;<1;<0 3 C<( 0 551/11!
  ;<5  >=>	  3 1 0245 24;< 3 C<( 5524;<  5 GJ \ L 24 M  0 0;<A1H,
452 M ; 5 0;<A13CD( H
0559JC}6M I Lg; 5O  A
4404-/,!;<0O1K5b1;< b24;<:*];<C<5 H,
452bM O 5;<1;<
45O 124;<  ;<
 C<O
J \ LNM <J \ LP<J \ L I J 64iI,=L
k@J \ LNM <J \ LrUQ<J \ L J J 64im=L
-/
4054;  ;< 5 GAC<W5  !&% Y!GJM H  C<;D
45O5 A
4,24;<W1#B; 5B4C ;D13;D5 3 ; 5;<C<5 H
I
454(;< 55$ J \ L2 >:9	
 U X Z P> @  J \ L  J \ L M     J \ L I J 64ik=L
 ;D   J \ L M W

  J \ L J J 6496=?=L
	 C ;<F;<1;<1 3 ba( !(	A 5455 ; 
	 5 24 1 (C C  ;<F ;<1;<15 B/A3
45O  >:,	 C<;<:; 5
24;<W% 
45Ob; 5<KJO5 0245  >m	 4=YA
4,24;D!; 5 24;<1_ 04;< K 5.2:/11 R
452
<C<1!Y
4245d1;< 024 bF354 C A131;<O
    "  "! $#  
&%' "l )(  A 
 

+_.24;< -:;<   I
454(;< 54 CD  0;<
 KC<;D13;<1 _2:/ 131!5, 5245 J
/( A 5455G)FR
6,; 5 B/A H

45ObA
424;<!-:;<  24_ 
1 
1 H 
452   0C 3;D5150O;<'* B'J \ L,O1W $ 0245GBL  :5 H
13J24 C< (lC<5b-:;D 5GA
45O.J.P[aQ  1X /UVZ Q
  [ V*+Q=Z8V[=X	) =G-_ L'GA5O+* BKJ \ L 5 
4 F 5!24
3 C<( 0 5524;<3 ,W:0 \ =
~B  J \ LM 4 6 8 \ J \ L* BJ \ L I J 649641L
* B1J \ L M * B'JCJ \ LL I J 64966=L
J'/ * B1J \ L M * B'JC<J \ L I  J \ LL J J 6496E=L
=YA







  5245W-:;<3Ff0; 3;D55W 5G 3 1J;<O 1;< 24G)2	=6
24;<1:51J A
4GF;<C< 2:/ 131! 14PO 
D	 1
C<'C<;D  0) E E	0' 
1g'g4(35/%'4524C 
45O5!241
<! O55 3 C<( 55O 11!1; 52 F01;<245  = 0;<1;<
45O5 F 5,* B:; 5  4GA 5O;<O (;<
F 5  J \ LgF  0O13CDC<  0245J. >=> )<>k):9=? 	0LI5!24 F 0C<;<O5245  K;<  
4024; 5   =!;D13;D H

45OdF5.-E*%K(')0/e =( 
452 1 # %'* F   524( 943	 )G24;< 
  ; 5 M  53 HWH0C<HW2; !
C ;< 5
           	.    	    $ 	    
F 5 _)	) ,) A 
452   )  96	 4
4 gLI5 24Fg;<1/1; 52 24;<d+Y5 013 ;<24b; 5 245 3 0O1 H
5;D1315 
  O
452d24 F013 ;<2455  = 0;<1;<
45O5b14 O0; 5O	4-/!;  	,!5d24 =G- 
5 












4:F  5 =	
 9E	 L4-:1 4C 5Y
4024F 0O 1 C O 5G)	
6 24,-:;<  /=W:013C`13)B 
 b24;< W:01,CD;<
45O
24 -:;<  $!;<; 5J
KJ;D5@J*KX- WQ V   " WQ  =V\Q,XYZQ  [FV +Q=Z8V[=X	)/ Ll-:;<1 >]
O  5O:F H
1








4 ; 5;<O2:/ 131!:; 54 K11





4 F 5 =	  984) 9=>	 L
 l      n&  yv v}tsGKqtv!~}wg }ts-n	 vuw;q 
~v
     	 # 
 
   
 
 \ ;8 6	 )<!b
452."$*% &*() ;8 E	 J :	$LgC<O5!24;<Y










454( ;< 5 J[:= L!241543  5R2:/11 1 :
1b; 4b
1C 0245 24;< C<( 0H
5;D13 5 3 ;<O513 4l 5 =O CD;<l -/1 2:/11 ; 02 2	=4;; 5 ; 5 524C<;D  24 
45524CD;<
 5JC F5c2
J55 J0C<Ol7-:;< 3 ;<O5C A1





45O5 C<CD >G5 05G
? # )) 9:9	 ) )) $ A  9:,	 
452|8   *,&!  9m	 5 ;<(C<524;D,MN  24'A
4g24;D%'4524C 
45O
F 5!C< (lC<;D13;D5d-:  (35 ;D3	)	 =) 
452T?])	)`y!% 5  ;< ( CD35W245!=  W CD;<1#!
1'1H
 ;<) 2	=62	=!;<;  	 5W24'-:=* 24;<:%'0 45
45OW0C<DB4=/1; ( CD;<1_2:/ 131!)J %  F 5
-:  ( 5!; 5 MN C<CD5C AO CD;<7 
40241 8E9)&8 m)E9k	 LI5!245   CDO 5245W?  405Y
4024 24;<YM 24

  24;<W%'4524C 
45ON241 FC<C<5 >GC<C B4 53;  CD1 > m ),=?	 ) 24;< %'0 45
45OdF 5 :Al 5 
452 :;<0H
0C Fg4;< 55  ,4):,6 	0):W4YX A5b
452 2;<  1/11!5  >4)E,E	 )13 ,;D,24;D:%'4524C 
45O!F 5

454( 24  ( 5 5 W4YX7A  5  >=?) , 8&)7,=> 	]  ;<0
        ( "  
  
	 l (  61-/-/.
	 l     
+( " 
8Y
B 5C<;DO 5 24/:	'H  =gHIMN  24b;<1/24;<d%13; 7!
45ON24 +]))G13 5 =B
454( ;< 5 ; 51
2:/ 131!1L  C<O5245!13C<C424;DE+]))G1 =B
454( ;< 55J \ I\  I LG24 <B5;<0); 5;<O 3 ;<O514l 35

452 24;<]	 C 3;D5 J
4 CD( 05;D13 5(=]2	
45O 124;<  !0C A
0A 245G
-/1 K ]2:/11 ; 02 2	
40 245 8_JM_ F&* HRWBK F K1 4;D1K5G]-/1:g5 ; C
1;/0C<CR
452 C< ( C ,-:;<1 O;<C< ;  	 5 24b-:=* A
4b2	 1daba( ;<F g5 ; C>A@"  J \ LdJ_1
:C *J 64i1>=L L
 J \ I\ L M U X Z P>j@  J \ L I J 64 68:LF M F J 64 6=>,L
 51 24;< 3 ;<O5= 03OC<;D
45O J
 3 ;<O5= 0
F b   M  b    J 64 6:9,L




454( ;< 5 241 2:/ 131!1J
 24 <B5;D5G
J  U F L 
  J L M  L I J 6496:,=L
J'/K; 5UW:012	 01C<C 
45O J  U  J \ L0L   J \ I\ I L M  J \ U \ L J 6496m=L
=	WCGC A=6 1;<  
  J L 
 C<17J  U F L G 140; 45GG-:;< = A1
45OWF  5  C J 64 6m,L ; 5 24(<H
BC<'g 5 3 50O;<145:;<1 54CP/;<1  ; 5W24 <45 J'/
45305W8 C 4145!
452 4'; 94 
 ]24
0C<C<5R  13 gC<d
452 ; 55 4 0J' ;DO
45O1145;<g-:;<   5 
405 F 5 3 5O;<; 5 O 3;< 55
C 115 1;<  1<!;<; 5 O';<115 /05J5 F01;<145G
:
1Y24$2:/7! 0;</F 5 F  C<O 24;D72:/7!;D:F  5   ; 5 2450W:013; 524;<J1
  J \ I \  I L/M   J \  I \ I L J J 6496k=L
%'J;<W 5b24;D 3 ;<O5C A1
45O 5   J \ L'F 5  J \ L
 J \ L J \ LfM   J \ L I J 649E=?=L

452 245 4 C<C<1A524;<O ( ;D:; 5
CD; 

s W  J  U L J \ L 	 J \  LnP
 U   M  J \ U \  L I J 649E41L
1C A,61;<W24;<2BK(3C<2	01C<C 
45O!A
4 24;<7+))a1  =B
454( ;< 5 O'; 5455G-:;<Y; 5&<B5;<1; WC<
/A<6 13;D024;DC:54CP/ ;<J;<A24/0 024;<05R+))G15 =G
454(3;D5 
 241 B4,/ 13; (lC<;9H
15 %'C 24,(<7BC<'g5 3 5O;<1459J   ?=L
  J \ I \  I ]LfM C<; 

s W    J
\ L   J \  L P
 U  J J 649E6=L
LI5 24+))G15 =G
454(3;D5 13; 52 C<CDWL 5   0W;< 55 A
4 24;<!C<( 0 5;<15 3 ;<O514l 5
241$2:/ 131!1 5 4C<5G-:;<C< (C<:>]
1 524124;<   J \ I LG; 51 2:/ 131!1 ;<1 OO1K5!2	
40W24;<
:
  5 4C<141 ; 5C<;< 4( ;D!C<C<Y>]
13 A524!;< 3 50O;<  =W: \
J \ I LfM W
  J  UL#YJ \ L   J \ L J J 649EE=L
+ 5 BY
J




 M7J  LU
  J  L J 649E8<L
C A=613;Dd24;<!*];<C< 524;<3NA
K245 LW O; 5GA0;<C]24 5 HI1;<7+]))G13 5 =B
454( ;< 5.K1; H
!5
J \ I L/M U 

   J \ I \ I ]L J J 649E=>=L
           	.    	    $ 	    E
 
1W24;<1b(< BCD;<J;<05 =B
454( ;< 5 C 115 13;D  C<O524N0C<F53 /A<6 5 =C<;<5G'-:;<0=]lH
2	
45O124;<  [J \ L$;<C<24/24;<R
4524C O!24-:=*  2;<!5 1 2	




J \ LM 4 

6# J \ I L J J 64 E:9,L
-/
40  O1;D( " C4241L 53O ;< 51aB [241 (545 24;D =]2	
45O124;<3 !;<   :54
;<O ( ;D
4045D 2459J_1lF 5445O-L=2;<YC A=6 1;<W1:!;< 45'gBC<;<J;D3 = A1 
45O/241 3 ;<O5= 0aB40H
CD1 1 413;` !5G4-/1 ;<1 ; 5bO 0<6 4  0;<CGOO5PA
K52405d% 52413
4( 
40F I405dJ_J % 





C<;<A 241O1 =5 2:/ 131!1
LI5 O 3;D5 A
4,2	1$4 C 




J LfM b > b 4 6 8 \ J \ I L J J 64 E:, L
-/=4; (545> 24;< /e*) % Y) &lH >GC<C< 
 ; 5 41; 71E< 
R[1315G7L[1 > 2	1E4 H
C 
 5 24 3 C<1!5 0JC<C<W1b AC<  5d24;<! CD!>]
1 524124;<   J LK-:;D; 5O0;<0W>]
 H
1524124;<3 :RJ L O;  24;<:5JC]24>]
13A524] ;D 3 50O;<5 (C<; 5:C<1 5
: J ]L2M 4 






	 ;<1 24;< 
45 0!LI5 O  ;< 51O 05JOC<;<  241 %  52H
4245 D 
452d24;<!<40:O CD;< 241 1 ;D13 5 g5 ; C&0 J
b13J5
:  
	 M 4   6   J   LM :RJ;0LU :RJ D\L J J 64 Ek,L
-:;D1 ;<1OC<;<J;D3;DO 24;<R%'1; 7!
45O1O CD;< 
45ObA
4 2	1, 1!;<1Rg 53;  C 0 
LI5. O 5;<15.2:/11!5  0245b1#B; 54=4 A5O;<O5+))G1/=B
454( ;< 55 
452 =]2	
45O 124;<  H
5:; 52401C 45 " ;<1 24 <B5;D= A
4P24;<:1=C 2	
45O 124;<   ,; 2 A
K*K;<24 2B; 540;<  
45O5
1
7!;<07J_1:1 45;<:64   E=L
    (  
 A$  	 "    ( 9" (   (  





B4=/1; (C<;<15@2:/11!1 % $W 5d:0;<1C<C<)G1!;<1Y2	 1ab](;<F/g 53;  CB; 5 Ff;  5 O H
O5 4 01;<14
45O5 
 :;<F(3 05G]M 5 ;<C< 2	 1 	,






452@ 5 245(W:035 24A:W(5J5;D4 C 
!; 54b; 5G
%   5!24;< g 53;  CD,; 5 245W; 5JC 55 >GC<C<5bC<111BK 2 0
J5 05G)1!(545 W5
24;DbC<( 0 5;<15 >]
13A524W
1:24 A+_4C  O
45O 24E20
C A1
45O 5 24:; 5JC 55 >G5 05
( 513
;D5G -:;<+))G1:=B
454( ;< 5 241 :1 =1/11!1(l545  
1245+]))G15b=B
454( H
;< 55b24 3 ; 5JC<1
Y
452d; 40 O <!0;<15C:5 02	5
45ORJ
; 54524 ( 513
;<0D 0245G
 8   2	    
-:1 O51C<C424;< 2
4
45O/5; 51 ; 5JC 55G) A
!C<;<  4O 05J35Wg5 ; C45GA43  H
$ 0245G
3 ; 5  WF  524(B/A 
45O A
4 24;D 3 ; 5 ;<C 
45O 24b>GC<C<5 ;<1b24;< M@
 d5 H * ; 5 HRB/A3
45O	
-/=K; 245 24;< >aCDC<5  CD1/5;<A
40C =BBK524 :





O'/A CDl-/17g35; C;  F0CD; K52457	
!O 1;Dl)241 >;<154
OJ V\X Z3/UZ8VZ8V\Q. :V\[=X:L)
; 02 (515  O1Jl -/ 1 g5 ; C ;`L 54505d24 :
OC!;< 241 M@
 d5 H * ; 5 HW	24; 
19v 
; 02  CD1 1aB4GA0;<1!1/7!0;<1!5O5< !5G" ; 2R2	 14 C 
!5!24 :
OC 5 1YO0<6,O'/AC<)
2	=6 1WOC<;< 241 :1,/3FC 
!5 ;<1)  AC<7W5 24;D5,<W(
OC 5 A
45O J Q=Z8[+V  /  .
Q W[  V*+]Q,Z8V\[=X ) 2:LG-:	24; 
1!24/:
O C 5 5 1#B40;<2	545 241 /e)#%  ) &lHW	 24; 
1vG4*g0JY 










L   C<O5245 1 CDC<5 24;<.20
;<O514l 5 ; 51W13C< 5 A
!C<;<R4O 05J35 g35; C<1
=OC<;<5 0245G'-/=4;413 4A 54(5 ;  
451d
 /1#B4GA;D13  1/7!;D13  g5 ; C<)24;<

634C d; 5Y:




>5J \ L&M >5J b \ b L&M 
  >5JFL
?  J J 64;8<?=L
:
  O 3
452 24h2:/ 7 0;<Y241'0<C<1!1 ( A 5455 24;< 3 ;DO 5 [
454( ;< 55d54!-/0; 7B4
C<15 (C 10H
1; <	J;<0 0245
 J \ L M U X Z! P> J \ L I J 64;8	1L
 J \ L M  J I LJ 
FL I J 64;8 6=L






45 5JC k  
d4J;<45d245 3 ; 54;<1F(   ; 5 	 ;<  
45O F 5 \ J 
 M  !  Lg-:;< 24; C<
=B
454( ;< 5!" J I ]Lg3GAC< W5dC<1 = A1
45O 24Y 24;  CD5 zy! ! \)KH :C<;< 
45O
# U < Z<  Z P <JgP.KL Z P>5JFL9U %$&' J I LAM;? J J 64;8:8<L
-:;< 4GA 5O;<O (;< F 5!kF01,; 524  
  O 3
452 24'1#B4GA;D13 5 2:/77! 0;<Y241Yg 53;  CD1l
-:14C   245d24;<R 24;  CD5U= A1
45O 5 5
454(/(C 113; <	J;<0l
) # % # 	T ZBT @ 3# UgZ
=YA
4245 =GC<CF1 ,; 5245245 g5 ; C<1[>5JFLM ? GAC<7W5 24;< 3 ;<O5C A1 
45O5 24168  %
M_ F& HRWB43 01'I0;< 3 C<( 0 55G4>]
4 %'1 4;`4
45O 24 3 50O;</AC<5C; +* M-, $
452
A
4405 ; 5 5
  24;  CD 40; =C<  M.*/ ; 5GP-:;< 3 ;<O5C A1
45O 5@4J;<455 ; !;<101J  L
2;<! A
C<C<5 24;<: C<O524/-:; b]05 ; C<OC<;D
45O	
=U < Z<  Z P
,J2gP.1L
 Z U 	  0UJ  LM;? J J 64;8<>=L
           	.    	    $ 	    1>
-:;D:0C<C<5 = A1
45O 5WF5R C *J 64 8:>=Lg1; 52 24;< 1#B4GA0;<1:%131C9[
454( ;< 5   J  Lg1F;<24;<Y1#B4GA 0;9H
1  B
W 545 [
454( ;< 5[  J  L-:05E4 4 CD35A
4g( CD; 5  ; 02W2	
4 2	1=13<6524>G5 0;9H
[
O  C`BK5 ; C  	   G B o K1; 7)A
4 O <6  F 01=; 524 24;<11/>G5 0;9[
OC B45 ; C  -/
1CD;<:13;D C<;D Y2	1_4 4C<5 A
4 24;<1W/05J AC<C<W=G 3 5 1#B4 52 241 4 4C<5 = +  H
1#B4
45O54J;< 45 5  C<1Y24;<!0O 
C A0>= A 1
45O 
452  , CD1,24;D; 0O 
C A0 = A1
45O 
 ? 
0 G J  LM   J  L  J 6 P 1L	
 P J  U! Z L J 64 8E9,L
0 Z J  LM   J  L J 6 ~U 1L	
   G U	 J  U!  Z L J 64 8E, L
-:;D 1#B4 A 0;<1 8 54(C9I




1J  LM   J  LU
   J  L J J 64 8 m,L
-:;D [;D5U= A1
45O 5     J  L
452    J  L  A
C<CD5 ; 5 /e *%1(<HW	 C 3;D5
zq I 	`B  M q <<  J  LrU <<  Jeq<L  I J 64 8 k,L     J  L I   UJ  L 	 B M  J J 64 >=?,L
-:;D = A1
45O5 24: 24;  CD5 zy! ! )KH :C<;< 
45O A
4,F01,; 5245241 g 53;  C]0O1K5
1;<  J

t G J I L M   1J */ L I J 64 >4KLt Z J I L M  1J */FL J J 64 >6,L
2;D! A
C<C<5 ; 5 /eY%1(<HW	 C  ;< 5 64  0
 t G J I L I t Z J I ]L ! M     J */FL I   J */ L 	 ! M */ Z J J 64 >E,L
-:;D+]))G1!=B
454( ;< 5 A
4; 5 I0;<1/*P;DC<5G)g24;D!1 O54545 [0;<5+))a1  =B
454( ;< 5G)
;D13Y24;< = A1
45OW24,-:; ba5; C<OC<;< 
45O
J U X Z UL t  J \ I \  I ]LfM U  J \ U \  L J J 64 >8:L
2;DC A=61;<bC<;D  
1 24$2BK( C<2	013CDC 
45O.!;<3CD1,145," C<CD5 C<1 3 ;<O5C A1
45O5 ( 5 H
1
;<05  ,:9	
t  J \ I\  I LfM U 8  x    !  b \ U \  b J J 64 >=>,L
I9   2	    
+_ 2	 1 2 0
B40<C<1 A
4 ; 5 4C<;<1;<O1:1#B4GA0;<11Yg35; C J
 K140; 45G)G;<1 1;DC9I0;< G)
24;<!I0;< +))G1!=B
454( ;< 5 1F;</24;<  HI-:;<1;`4
3;D5N54   241 FC<C<1A 524;DO 5 =B
454( ;< 55 H1/1124 1#B4GA0;<15 8Y0! 5;<15dJ
b5 W,;D(C 5
t  J \ I\  I L M W  t   J I   I L   J 
FL   J 
  L I J 64 >:9=L
 J \ U \ L M     J ~U   L W    J 
FL J 




4 t   J I   I L C  

2 U < Z<  Z P ,JP.1L Z U :  t   J I   I ]LfM U     J ~U   L J J 64 >m=L
-:;<  24;  CD zy! ! *)KH  CD;< 
45O5J 64 8&8<L	
452W:C *J[64 >m=L 1; 52 A45C<;DG)1 2	=6 1;< t   J  I   I L

1 3 ;<O5 [
454( ;< 55 F 5d C *J 64 8&8<L ( 513
;D5bC A,6
t   J I   I ]LfM *    J */  L! KJ * L J J 64 >k=L
-/=K;*4J;<45   245d( C<; 559J' N245bOA<605 24$	 24;D5!/
452&  -: 4  [ (*  C<O
124_2B4
45O<K24; 5O




  s <<  t  1J I   I L ====
! + !  
! + !    M
 Z J J 64 9=?=L
(lZg` # % # 	T ZBT @ 3# UgZ 
-/1d0:CD1 ; 519KCD;<1;<O5 g5 ; C<1 (l545 W5 5 
45 !;< 8;<C9  24 I0;<5 +]))G15
=B
454( ;< 5 C A 15
F M F s P 
> I J 64 941L
 t  M UOJ F s U ]L  G I J 64 96=L
F s M 
 Z6lk J J 64 9E=L
-:;< 3 ;<O5C A1
45O5 J \ L]J
 g5 ; C4 J \ Lg13; 525!;<245 I0;<5 3 ;<O5C A1
45O 5 t J \ L A
4'; 5
=G; BBW545 HW2,; 5O H :C<; 
45O F4
45245
F s b t M  b t  I J 64 98<L
F b  M  b   I J 64 9=>=Lb  M b tP 
 t  
> b  J 64 9:9=L
J'/K; 5UW:012	 01C<C 
45O
J \ I ]L M t J \ I L~P 4 698 \  t  J \ I\  I Ll>5J \  L J \  I L J J 64 9:,=L
           	.    	    $ 	    I,
3 5 W,;D(C<.W5 24;< " C<C<5 [
454( ;< 55$54 1#B4GA0;<15 8Y0! 5;<15G) 1 GAC<5W5 24;<
24; C< =G; BBW 545 HW2 ,; 5O H  CDl;< 
454O
tJ \ I L M W
 
t" J */FL    J 
FL I J 64 9m,L
J \ I L M W
 
" J I ]L    J 
1L I J 64 9k,L
 J I L M t J */FLP 4 s 6    Z t  1J I   I Lz>J  L  J  I L J J 64 ,=?,L
-: 	 24; 
1 O; :24;<7	 ;< , ;<W241:g5 ; C<1 5GGL =B CDCg24 M 
  5 H * ; 5 HRBA
45Od;<1	
OC<;D|v   ); 5b24 ,<W(
OC 5GA
45O!;<1  OC<;<  vG t J */ L ;<1; 5>=G; 5(:]; 543;D5
244;<245 I0;<5 
4524C A1
45O5    J * FL 
452   J */ L	:C *J 6K ,=?=L$K140; R24;< 2 0
4
45Od24
[0;<5 ; 5C 
  5245 :
OCP CDC<W= g 53;  Cj>5JFL %'3  $W5 2	1$4 34C<5b24 = A1 
45 H
O5  J I LG; 5b24BA241+Y1#B4
45O1J  ?=L) 1 <B524$W 5!; 5/0O 
C A0 = A1
45O[v+1J I L
1F;< ; 5; O 
C A0 = A 1
45O   J  I LM ;<:C *J[64 >k=La0O;  1;<  A
4g2	14 4C<5!; 5!24BA
241 + 01#B4
45O 1 " J I ]L M t" J */FLP  J * L    J * FL   ? I
  J * LNM * 4 

s 6     Z 1J */  L#>7J  L "1J  I ]L J J 64 ,4KL
1WT  3'	\lT @ 3# U 7Z
-:;DW0O
C A 0 = A1
45Ob1C<C<W= +Y01aB4
45Od; 55 524C<;D5 "  545 5GG-:14C  1C<C<!1;<
(; 5:5;<C<]B4<B4 ;< 54CGJ
6 KJ * FL'5 4C<5d




v  J I ]LAM   J * FLP 4 s 6    Z    J */  L   J */  L#> J  L#v  J  I ]L J J 64 ,6,L
-/=!;<0O;  1;<  A
4 (C<; 5.J  ?=LDJ'/4O 0:6	24;<5cJ 	hL 2	1  C<O524E4 4C<5  ?! v+1J I L M   J * L    J */FL I   J * LM$[P  J * L I J 64 ,E,L  v+1J I L M    J */FLP * J L!UJ * FL I J 64 ,8:L
 J L M 4 s 6' Z    J */FL>7JFLv+1J I L J J 64 ,=>,L
-:;D!
 24;<1 ; 5O A
44720
W 0;Pg KJ ]LJ_HIM@ 0;PgB)Z Q=X /UVZ8V\[,X +Q=ZaV UL_4140; :24;<
20
4
45O 24 [;D5 = A1 
45O5 , g5 ; Cg>5JFLG-:;< 2 0
W; g ;<1/50O ;D,4GA5O;<O 
452
5GA CDC<C</0C<Ff 55bLI5    ;< 55 A
4'2	1g5 ; Cz>5JFLL =BC<CG1#B4GA;D13  g5 ; C<
(545 24;<c2 0
W; g 54   24b-/0; 7B4
C<1 4
45 5JC (C 131; <	J;D. 0245G -/ ;` =GC<C
5;D 1#B4 A0;<1 g5 ; C< (; 5-/0; 7B4
C<14C<
45ObO;<C<)4;<1;< ; 5R C 11; <	J;<
45O 54 M J I k5L
452   M J  I   L:5  524;DO' >m 	 Y:
 ;  =BC<Cg1#B4GA0;<1/g35; C< C<C<5d; 
24;D13 B, ;< 5WF   5245G)Y <K;BO ;DC<
    J LrM      KJ ]L J J 64 ,:9,L
m   2	    
-:5W>]
1 =7!5445O!;<245C20
B44135   J LP(545  W5G)F 545CW524;< O 
C A0 = A1
45Ov+ J  I LPA
4 2	1 :
65O1;<	  C<1 =G; 53(<; 54;< 5 24'I0;<50= A1 
45O5d140; 
v+ J  I L  ,   	  1J L   UJ */ L U      J L UJ */FL 	 J J 64 ,:,=L
3 1J  5W;<0; 5*  J */FL 2	
40  J * FLP
   J */FL J_1 C *J 64 8m=LL)3 AC<  5!2	
404 0OC<;<
!;<::C *J 64 ,8<LgA
4 24;<]2 0
W; g
  J L M U *     J Lzx    	   J'/ J 64 ,m=L
 
G J L M U*    KJ ]L P
 * J J 64 ,k=L
(\\lTE$ !3'	\lT @ 3# UgZ 
:5!24;<; 0O 
C A0 = A1




65O1;< OC<;D 24'I0;<50= A1 
45O  KJ * FL';<1




1 24 1aBGA5WOJ;<O35 3 5 W,;D( C 
45O!24_+))a1 5 =B
454( H
;< 5b241 ; 5JC 55Ng 53;  CD154 24115 20
C A1 
45O56v  J I L7
452   J I Ll-/=!;< 0O; 
1;<bA
4   J I L
  J I L M t  J  I L~P 4 s 6    Z t  J I   I ]L#>]J   L  1J  I ]L I J 649m41L
t  J I L M  J */FL # ~U * 4 s 6     Z    J */  L#> J  L  UJ  I L $ J 649m6=LM  1J L UJ * FL J J 649mE=L
=YA
4 (C<; 5 	,24;<5 !0O; :1;< A
4   J  I L'; 54 4 CD35@B40<BK 0;< 54CPJ
   J */ L4-:;</I0;<
= A1 
45O t 1J I L'24;<F0O;<0!= + 01#B43
45O.B40<B40;< 54C/  	   G  )  ; 5OO 5 24 J' ;D3 *P
; 5  C J 64 m4KL A
4 ; 5_ # =JM2$H g 53;  C Je> J  L-  G L$B40<BK 0;< 54 C'   ;<1  ?   J  I L M t  J I L~P *    J */FL 4 
!
6   Z   J */  L > J  L   J   I L J 649m8<L
M t 1J I L J 649m=>=L




452  Y241/g5 ; C<19>5JFL !;<:245 I0;<5*= A 1
45O5
   
452   ; 5 24>BA!241/+ 01#B4
45O1/1
C<;<0R
1 24 -:<!; 545J 241/>G5 0;9[
O  C`BK5 ; C<1 	 





454( ;< 55 v+ J  I L/
452 	   J I ]L  A
CDC<5 ; 5 /eY%1(<HW	 C  ;< 5G) 2	 1;<*= A1
45O 5 ; 5d24; C<5
zy! ! \*)KH :C<;< 




  v+1J I L I   0J  I L 	 ! M * I J 649m:,=L
J'/  v+ J I ]L I  0J  I L 	 ! M */ Z J J 649mm=L
           	.    	    $ 	    k
8;<
1 0O ;` 1;<W24;<:%'J;D
45OWJ';<15b245 =B(  05   J L 
452   J L)l24;<:2	1 4 4 CD35
; 5 24 BA:241:+Y1#B4
45O14 (;D13;D5




;D)42	=6 1;<W= + 01#B43




+])) Ul^`GT " gZ9GhX # Z
MN;< 8;<C9  24g:	'H  =gHIMN  24D; 02!24;<D4Y;<C9[  1 0
4
45O:F 5 3 CD( 055/; 5; 51eB4=/1; ( CD;9H
1 5C2:/11 14    J;<5D4140;<145G4-:gO 1=$20
F0O 5O; 02 2	=4; ; 5 3 ; 5JC<10
 H
B40J11 5245!; 5JC 55dg 53;  CD5 ; 54534C W24gM 
  5 H * ; 5 H :
OC 5b24$/e\)#% Y) & fH
>GC<CD5 J0C<OD2<!;< (	A5455 24;< 3 ;<O513 4l 5 24 3 ; 5JC<10
 F 5 ; 40bO <!0;<15
 5 2	5 
45O!O545 0245G -:;D+))a1  =B
454( ;< 5 A
4 245WO 1=5E4Y;<C9I 130
B40J16







245G)713O54545 5 1 
4( 
40C<CD5 :5 ;<C JCDO 5G L   C<O5245 1C<C 24;<9+))G1 =G
454(3;D5
 A
4!; 5 ; 5JC 51dM 
  5 H * ; 5 H g35; C=O CD;<C 0245;J /'V\X  /UVZ5+]))G13  =B
454( ;< 5L
A 45C<;<  24+))a1 5@=B




J \ I\  I LJ
 g 53;  C >5JFLW54 1#B4GA;D13 5 8 ! 5;<15 5 ;<(C 5 J_1l  C J 64 >:9,LL
-/=4;] 05d5
4*]0!R
 )24;<R24; O  54CG; 5  MOJ I k5L'1; 52
 

J \ I\  I L&M W     J I   I ]L   J 
1L   J 
  L J J 64 k=?,L
=YA
4 24;<R    J;<55    J  I   I L O; Y1;<b; 5 324; C</-:; b]053;  CDO CD;< 
45O A 45CD;<
:C *J 64 >m=L
2 U < Z<  Z P <JP 1L Z P>CJFLrU  :    1J I   I ]LfM U     J U   L J J 64 k4KL
2<!;<WC A=6!1;<   1J I   I L ;D3C<1R24 3 ;<O5C A1
45O5 v+ J I LY
452  1J I L J
 g5 ; C> J  L2	1C<C<5G M ;D ;DC9  2472B43
45O<424; 5O 
45O 5 2472C<C<  M   A
4!24;<5 C<;<
45O F 5
   J I   I ]L_J0A45C<;<   C J 64 9=?,LL GA CD_W5
   J I   I ]LfM * v  J   I * L   J  I * L J J 64 k6,L
3 17Y
424.;<24 24;D   5 F53;D5 45
J) 2	=6   245 (C<; 505 
452  245 O A<6 05 24
	24;<5 R
452   4J;<45
MN;<3CD1 24$2




J \ I\  I L C A=6  13;Dd24;<20
 H

45O 5!; 51 ; 5JC 55 g5 ; C	F CDC<1lA524;<O 4140; 45GGL5GA15 1 45;<_4   5
; 24;<]2 0
4
45O  5b; 5A:5 02	5
45OWF 5 !405d1 CD 3 ; 5JC<10

6=?   2	    
         H 	 (  

" ; .4 5 5
45 ; 5 2:/11 ) 2	1 
1.!405.24b;  145;<N64964 E 41#B4055
20
359K1 4-:;<1:(545 J % 4; 5 ;<24C<::0;<1C<C 1; 5G -:;D 3 ; 5JC<10
 531#B405d245
g5 ; C<5 ; 5 245 ; 5JC 55 >GC<CD5;J M@
 d5 H * ; 5 J_M *$L H) 2:,H :
OC 5 24 /e*) % Y) &lH
>GC<C<5L) ; 5 24;</24 O1 = 	
 J0C<O ,; 2]4M ;D 241O CD;<5 =	  C<;D1aR
1,C A,6 1;<  
 
; 5 -:  ( Y; 5 ; 51 51 5135 
45O13 A 05 :0;<1C<C44524C 5Gg8;<K; 414 A54(5; :
451

 :2	1  1;Db; 5 241 24!-:  (W; 5@2A 3




45O 24 3 CD( 05524;D  0F
   -/




45O F  5 3 ; 5JCD130
4;<3O 
452 %';D OW24 O <!0;<15 :5 02	5
45OW24
20
 ; 54534C  24E+))a1 5 =B
454( ;< 5bC 115 1;<  1C<:-:  ( #B40<C<1!14    J;<5 
C A15G
& T  "5T	Z h\fXiT4\hT . ## \SgX Z'4hT	Z
-:;<!; 5JC 55R2
B45 ; C<)G24;< C<1 1#B4 A0;<1 1/7!;D13  5O5<7 5. 0245G) 1;<5 5
245 W:05 1 L 5O02	5]-:;<dg5 ; C<7 0245 !;< > L J  LKJ;< 45 =YA
4:; 55 ;<24C<5
:0;<1 CDC!;< ; 51 ,<OB4 3 C<1!5 JCDC<1; 52d24;D9> L J  L'5bC<CD5d C AJ5 ;D245 ;<1G4-/O H
O5! 05; 5W; 5 O  02	55 =aO;<
45O! 24h2:/ 131!5!;<; 5 0OC dA=6;<O5 A+ K01
4( 
4
J_J % :4 ;DC9I1 ;<35L F01;<245 2 0





4405 ,;  JCDC<J5 0;<0W  024; 545 ; 5 J 1: G	6K 'L
-:;<4 (  05 1 L J;<O5 
  24;DW>G5 05b24 :
OC 5 
452 \ 413 40; :245UW:0; 5454C  24




GB64i >GC<C<J5 0;<0W  024; 545G 1 L I 1 L  :;<0F (05
:
OCJ b \ b  hL 3 K51d 0245 24;< 3 ;DO 5C A 1
45O5 24/g 53;  CD6> L JFL ;D241 LI524'g 
           	.    	    $ 	    64
F015G
\  1  P \ I> JFL  > L JFL Iv  J I L  v L J I L I
  J I L   L J I L I
 M U X Z! P> J \ L   M U X Z! P W L > L J \ L J J 64 kE,L
-Bh\&9Gha\ 9 # Z]Uh 'GZ hT	Z
-:;D5+))G1W=B
454( ;< 5 241/:1,/31/ 131!1   J \ I\  I L 1F;</24;<  HI-:;<1;`4
3;D5 C 115 1;<54  241FC<C<1 A 524;DO 5 =G
454(3;D551/ 131 24 1#B4 A0;<15 8 !5;D13 5   J 
1L 5  ;< ( C 5
  J 1   P \ I 1    P \  I L M W      L=L     J I   I L J 
 L    J 
  L I J 64 k8:L
 J 1   P \ U 1    U \  LNM     L=L   J U   L W  YJ 
KL  J 
  L J J 64 k=>,L
= A
4:24;< 3 5 ;<(C 
45O1 (   bJ;D5 5   LKL     J I   I L,0O145 1;< -:; b]05 ; C<OC<;D
45O5 A45C<;< 
:C *J 649k41L
2 U < Z<  Z P ,J2gP.1L Z P> L JFL&U  :    L=L     J I   I L/M         LKL   J U   L J J 64 k:9,L
8;<K;$Y
4024d24;<d1#B4GA;D13 .2:/7!;Db241Wg5 ; C<1[> L JFL/
1O 5 
Jl 3 1/0O 145 1;<
J' ;B40; 5J; B;<C CgF01;<245 = A1 
45O5 A
4'OC<;<RLI524;<J;<19 





!M      L=L     J I   I L M       L J I   I LM     * v L J  I L  L J   I L I J 64 k:, LM      L=L     J I   I L M   L=L     J L,v L J I Lv L    J  I L J J 64 km,L
-:;D,01 = A1 
45O4140; 24;< 2
4
45O/5; 51 ; 5JC 55 2 0
 
452W;<1 ;<2453;D13 C!;< 24
/UVX  2/'VZ +))G15b=B
454( ;< 5G)24;D ; 5C 13 45;<64 6K E:=OC<;<$Y
424-:;<:J' ;D3@= A 1
45O
4140; 245 3 ; 5&XB
6 24gO<! 0;<1 5 502	5 
45O 2420
g




40C<C<5 *P;DC,245+]))G13 5 =G
454(;< 5G -:;D 3 5  ;< ( C 
45O1(   J;<535
 
LKL     J L_ 245@2
4( 
4(515 5 O54545 ]M ;</245 4;<245/= A1
45O5 F 5 :C *J 649k:9=L,C A,6
1;<  24;DO1=7+))G1/=G
454(;< 5   J 1 L P \ I 1 L  P \  I L5O1K5
  J 1 L P \ I 1 L  P \  I L/M *  L=L  W  v L J  I L  L J   I L   J 
FL J 
  L
P W      L=L     J Lv L J I ]Lv L    J  I L/  J 
FL    J 
  L J
J 64 kk,L
66   2	    
" \T4XiT*-Gh\:9Gh]\ 9 # ZaUh 'GZ	hT Z
=YA





4(  515 5 t  L=L     J LgC 115b13;D 'g BC<;<J;< 5O 145@J. ,&9	8L
t  J 1 L P \ I 1 L  P \  I LfM  L=L  * W
 
   J */  L   J */  L   J 
1L   J 
  L
P W
     
t  L=L     J L    J */FL     J */  L/  J 
1L    J 
  L I
J 64 K?=?=L
t  LKL     J L M 8  * 
     W    
     J *v L=L  L  J U 
v LKL  L        I J 64 K?41L
1 LKL  M 1 L  U 1 L I v LKL  M b 1 L=L  b I 
v L=L  M 1 L=L  v LKL  I
        M 4 6   J 
FL    J 
FL     J 
FL J
2<!;<!;<1W24;<@+))a1 b=B
454( ;< 5 A
4; 5R2:/11 
172
5c ;D!F1 ,; 5245241 gH












45O1 A 5 g5 ; C<5 24/+_!O14
45O 241:-:  ( 1 J_; 51C<;D16 CD;i 
24 -:  ( #B413;D3;D5J_5Lg1C 1#Lh41 l-:;<1 ; 02!; 5!24;<11$=GC<C	C<1;<24C<1 2:/11eKJ;< 45
? A*%1 2 O iT4X ^ `gZ 
-:8_JM_  &G HRWBK  241;<24C<592:/11 11;
 s J \ L&M U X Z! P W L t> L J  L J J 64 K?6=L
-:;< ; 5JC 55R20
BK5 ; C< t> L J  L_ 0245@2	
40 @24;D520
 0;<J5 t L J L, 4 ( 0;<1;<0)
 C< ;<:; 5d:C *J[64 ,=>=Lg24 <B5;<0,1; 52]4-/1O 1 A 03 2:/ 131 513
1 241 ;<24C<5.2:/11
; 5241 ; 5;<O:24 CDC<:g5 ; C< t> L J  Lg2	
4 !24;<^#O1lA 05^g35; C< > L J  Lg1J  0245
t> L J \ L  > L J \ LfM t> L J \ LP[> L J \ L I J 64 K?E=L
F s  
F M 
F s P 
> J J 64 K?8<L
-:;<.^#O13A 05^ g5 ; C<h> L J  LA 0245 2	
40 24;< 20
W 0;<J5  L J L4( 0;<1;<0l	-:;<
+))a1 !=G
454(;< 5 241Y;<24C<5@2:/11 11;   J \ I \  I L)24;</241 O1 A 5 2:/ 131!1_; 029!;<
 J \ I \  I L KJ;D45:
124,-: <B5;D3;D5.4;<24+))G1=G
454(;< 55   CDO )2	=6!1;<dA
K
; 5 ?@A%1 H :C<;< 
45O !;<; 5524 F 4
45245d1; 52] -:;<1/C 






 I J 64 K?=>=L
           	.    	    $ 	    6E
J'/4; 50W:0312	013CDC 
45O
 J \ I \  I LfM   J \ I\  I L P 4 6 8 \     J \ I\   I L  >7J \   L  J \   I \  I L J J[64 1?:9,L
2J7W5 ; 5 24;D W:0132	01C<C 
45O 24;< <;<O 3 5  ;< ( C 
45O 247+))a1 5 =G
454(3;D55 54
JCDC<J5 0;<05    24; 54 5 
452 1#B4GA 0;<1 5 8 !5;D13 5 ; 5G)'1 ( 545 W5 24;< %;<AO





45Ob05455G-:;< M@ 0;Pg C<1!5 :24 g5 ; C<t> L JFL
452*> L JFLh!;<245 51aB40 5245b24; C<5 3 ;<O5C A1
45O 5C 245!2	
40W24;< <45 ; 5 H
O  A
445720




L=L     J Lg
452 LKL     J L
; 5 C<O14;<11R CD;< 
45O 11/11d)G2	1 24;<1C 452
4( 




L=L     J L M   L=L     J L P WL        LKL       J L   L      J L  L   L       J L I J[64 1?:, L
 
L J L M  L J L/U t L J L J J[64 1?m,L
-:;D -:; b]05J 2420
W 0;<J5 43(30;<1;<0 245 3 ; 5&XB
6 24 g5 ; C<24; ba5J [> L JFL]
 
245@4 ;<C I10
4 5;<C'247+))a1 5 =B
454( ;< 5GG=  WC(l545 24;<1dC<O14;<1 ? A*%K* H
:C<;< 
45O 
dC<1 (:7B4( YM  0;Pg OC<;< 
45Ob24 =	
 M   P      J[64 1?k,L
O140;<145  0245G), <4;]C<C</
  05245 M 0;<J5b54 ! I   I  
452   ; 524;DJ;<0 1; 52]-:;<
  HIM ; gb;<1 24; O 54CG; 5d245 W:1; 524;<J1 
452bA
4'245 ;<$4 35W=GC<CB1aB4GA0;<1gH
53;  CD24; O 54CP; 5 245d-/0; 7B4
C<1; 524;<J1l
-:;D W:013; 524;<J1 ; 5  C *J 64 K?:,=LPC  
  5 A




45524C<;D F;<CDW>GC<C<5G  
  O 
452 24g0;< 24;<J;<A:( 545
2	1 '0<C<1 ; 5 24;D131 =BC<C!;<C<1:=	 
4;D510   ;< 5d
452    = #  H >G 55; 5 O 3;D5
OC A1D 0245G-:;<1D; 02b;`  145;<64 64 > 0C A
0%';B24'%'4524C 
45O F5!-:  ( 5b
H
[1315:24;<W:1; 524;<J1C<CD O13A 05 >GC<C<5G4 HI24; !51;< 54C<J =G; 5;<524  (1L  24g6lHI24; !51;< 54fH
CD -:  ( .J8BC 540 -:  ( )W4RX7A 5LE41;<J5 ; 5 O';<113 	 ;D 
45O5 ; 5bg0;< 24;<J;<A
%JA
O CD;< 24;<17	
 0;<  
45O5 ;<1 ;<; 5 ; 5 = A1
45O 2	
4  =	 
4;D510   ;< 5  H
  240C<;DG
+  24;< 3 C<( 0 5513
4(
4; 51W;<24C<5 :0;<1 CDC<1WJ
 4 455G)gO ]W 5 ; 5 24]	 OC
F 5b241 O 
4524C<O5245dB4=/1; ( CD;<15@2:/11241,I0;<5.	
 1 !;<F 01=; 5245241 gH
53;  C JC>5JFL ) ?=LY CD1:;<24C<12:/ 131 
1l	-:;<1/4 2454  0;<C )G2	=6 24;D723
4(
43( 51 55
t  LKL     J L  54CP/ ;<1d4(l545 1; 52 J_1G:C *J 6K 1?=?=L8L 
452 24;< 2 0
W;DJ5 t L J L'F01=,; 5245G











43( 51 55 t  LKL     J ]L   
4;D510   ;D  0245G)1
5 
!;D13 . 
   524;<O	)D!;<C<1      H4  I405 O1;<  ,:9),:,K),m	  %'1 52401  
   5 H
24;DO ; 02 24;<11C4  [ 405G)  545 24;D 3 C<1!5 0JC<C< F;<CDd3<!d5  AC< -/1 ;` 	 5
68   2	    
24;<1A K;<Y; 7BC<1!5 ;<0W* ;<O  0H %'; 524; 5O H4  [ 405 




4(  515 5 F  524C 0245G'-:;D1C; 02 ;  :,B;D3C E
0C A
G" ;D 24 0:OJ;<O; 02])PC 115 13;D =O 1 ; 723
4(
43( 51 55  
LKL     J ]L ( 5 H
13
;D5G)]1b2	=6b24_:
  52 J
4 = A1
45Od24 ? A*%1 H  CD;< 
45O C<; 5 !;<:24:5JC 24
:!:; 5d24 3 CD1 5 0JC<CD!1(lC<;<0
     61-/-/.	 l 
   
+( "       	&(   














45OWF  5 WO 53;D13 5C4 ;<C I1;D 5 1F;<:F 5 [0;<3O5245
2 A
45455 2;<  5 
452R2 ;<31/ 131!5;J /PQ<S/L 1F;< 245WKYX A5 ; 5O1J 0245G
-:;<1 2:/11! J;<455W1;<!2	2	
40!
1)2	=6,24;< g;D24 ; 5!; 5 	 ;<
45O5J_154(0 J
245
2;D 5LF ;<C9[   O  A<6 YC<124;Db24K;<245 5245c	 ;< 
45O5 J ; 5@242;D 1451L;<1
-:;<1]2:/11   0245b2	
40dC 5O O10(  3 C<1!5 0JC<C<59K140;<145G) 24;D; 5;DO R8 
45240
:!:5 4C<5d(	A5455cJ824
BK0JC<CD5L*2;<];<C<245 1O54545 /(:7BC<'g !:;<  ,k	 
. # % H iT6+]T O XihhT&\
 <7BC<'g:;<  0245:2	
4  ; 5    ":*% H :;<3B
452; 5 % 1;<1g 43(30;<1;<0 J_1aG	64 6,L
-/1  #"<*% H  ;<A; 02 2	




  \    
G 64 6Kf>GC<C<J5 0;<0/  024; 545 ; 5 ; 51:;<!;< %  1;<1 1 L  ;D30F(  ) \
 
I\
   % 1;<1F(  5

454( O 3
BB4!241   ":*% H :;<3011;!;<
	R4J;<45]-:;<W>GC<C<5 241/:;<01A 245d; 
 C<O52457!;<C4J;< 45l)= C< 1 C<1>]
1=7 5 [131
45OY24 L 524;<J1J  I   I L 24  ;D30 510H
C ;< 5  






1 L M  1 G P  1 Z P  1 8   I   I  J J 64  1L
 CDC<RB4=/1; ( CD;<15 MN16 O A<65 1; 52. 51C ;< 51; 5 Ff0; 5 .4JA
O CD;<.24C4 (  5 1 L -:;<
g1;<;< 55@24:!/; 5 24 3 C<1!5 0JC<C<  0245 2	
40 24;< % 1;<1F (05 \
 
KJ;< 45
           	.    	    $ 	    6=>
-:;D_:5JC	24 <! ; 5 24 3 C<1!5 JCDC<_; 02b;`   CDO 5245W; 7!h!;<  4J;<45-:








45O1F(  ,J';<15dJ' ;:!5
1 L=L  
     
M 1 L  
   
U 1 L
 M 1 L  U 1 L P \
   U \  M 1 LKL  P \
     J[64 E,L
!;< 241 %' O;v LKL  
     
L  C<O5245E; 02[!24g>GC<CD5; 524'g 
452 0b24,<!; 524'g/O 54545l-:
;`  13 45;<!64 64 8b=OC<;<74 ;<C I10
    C<;D1aR
1C A=6:1;< 0; 5   WCg
  ; 5  ;D3
!;< % 1;<1:A
K0 O5G-/J




<!; 524'g 0 J
d1J5
 
L=L                J L I J[64  8:L
> L JFL  >   JFL I J[64 1>,L

L J L      J L J J[64 I9,L
 
  O 




0;<J5     J L F< >GC<C<5; 524'g  




4P;  4O0; 5O  CD1 24;<241   #"<\% H :;<01l-:;<
454( O 
BBK241:;<301 !;<
%  1;<1  024!;< 	  KJ;< 45]L 5d24 F  0C<;<O5245 K;< Y
4245d3O 54C<) 0  <H
;D13  1F;< 'g4O 54C< :;<7K  -:;<N% 13;D15413 40; d2	=K;24;<@2 ;<13
4( 
4
5C 5O 24  




O1 0;<  
45Od(545 2	
40 b24;<W% 1;<1O14 5  0245G4= A
4 24;D13 2:/ H
11!O; 1;<G)2	=6 24;D:
454( O 3







4 	  
452 24A 
!C<;D5 LI5 F01;< 5 L J \  U \ L ;<1
	  M 	   J J[64 I, L
-:;D13 %'J;< 
45O!;<1 ;DC9I0;< C4; 24:
10 A
44





45Ob24$2:/7!;D241Y0J; B40 ( 5.	
 1 J_1l<:5445OC L
"# a\XiT&\lh\D'GZaU> # \:%('4hX # Z
BY 3 ; 5  A
44
45O!24 % 1;<1  \
 
 5; 7'24;D:C<O14 ;D13  ? A*%1 H :C<;< 




      J L&M            J LAP WL               
  
       J ]L          J ]L                   J L J J[64 m,L
6:9   2	    
%'J A
OC<;<  241:>GC<CD5; 524'g  (l545b; 5R=  
40;<03510  W3;D5WF0O5<7 5C 245
          J 9 I L M W L x    -     -       J L I J 64  k=L
    
 





      J L KJ A
OC<;<  24,>GC<CD5; 524; J1[ 
452   5 
4 F<-:; b]05J H
F(   1 LKL  =4GA5O5G) Y





R[=6  C<C<N>GC<C<5 241   #"<*% H  ;<01g-:;<NL 53O ;< 5 ;  0J; B40 (5 	

; 5  C *J 64 l6=?=L ;<1dA
4:24;<    = # \ H >a 5WJ
 A
4405G  RKJ;D45!2	14  C 
 5 24
  = # \ H >a 5]J % >L-:;<Y CDO 14;<1 ? A*%1 H :C<;< 
45O!(545!13<!;< 9 H ,4GA5O;<O/
  O1C<C<
 0245
         J 9I L/M           J 9I LzP W
                   J
9I L          J ]L              J 9I L J J 64 l641L
-/!24;<]2 0
W;DJ5 5;<  YF < >GC<C<5; 524'g =4 A5O5G)4;<1 ;D:( ; 5=	 
4;D510   ;9H
 5d5  524;<O		+_24;</J
4%'045
45O 24_B4=/1; ( CD;<15 /A:65d5  524;DO 5 2
4( 
4( 5 H
1 55 ;  W:01 
 J




4 4C<5b24   
40;<03510  !;<05 2
4( 
4( 5135 5W
45  24'" ; ( 
45O!F572:/  !0;< H
 510 W;< 55 24:'
454(O
BB4W;  0J; B40 (5@	,
 ; 02 1#B A  24;<1( 
3;D 3 1/(545 J

; 5Wab]( ;<F5 -/
40  A
44
45O 24    = #  H >G 55; 5 O  ;< 5  
1O5
J 245;J_1:5 H
45O5L -:;D  
40;<03510  !;<05 [;D5 2
4( 
4( 5135 5 t          J 9I L'C 115 13;DdB40; 5J;9H
B;<C<C1451d;<W; 5 :C J 64 lk=L K1; 7!5GP-/d24;<52
4( 
4( 5135 5 t           J L,A
4BK1;<;<F
3 5O;<5 3 5
4 14 1 , !;<241 152|v LKL  
     
= IC<C<5G)!
6!; 5!
   524;<O  _   H
  51 
4(3;D5W2	
40O A




1:;<1:1 AOC<;<  O'  0245G)424;< ? A*%1 H  CD;< 
45O  A
4; 5dB4=/1; ( CD;<1172:/H
11  45 %'5 
3J
45O 24!I0;<5   
4;D510   ;D5 23
4(
43( 51 55 J
 C A15G -:;<1
GA  24;<R5
!0;<1 3   J;<5J513 ;<2452]
3 1 (l545 OJ;<O  0245  m=?	 )'2	=6 24;< [;D5 23
4(
43( 51 55 t          J 9I L:; 5 ; 5 I
" ;<1F< 4 ; 52	
45OF ( \
     24 %  1;<1<  0@
45210  ,4GA5O5
t          J 9 I L   x       J J 64 l66=L
+ 5P%5
J
45O F 5:*g510   ;< 51#W 0;<J5 A
4G24;<1aB4GA0;<15R8   5;<1 5%   J 
1L     J 
  L
C 115 1;< 24;D723
4(
43( 51 55           J	 9 I L J
 ; 51
!;<C<1 242:/ 7 0;<<B43;< 5d-




? A*%1 H  CD;< 





1 55           J	 9I ]LP; 51 4C<;<1;<O5d2:/ 131!1) 2	1C<1 ;<24C<1 2:/11 K5 
JD; 02])O;<C<" ;9H




45OY241gC< ( CD5!g35; C<1]2	 14 4C<524 9 H ,4 A5O;<O5
           	.    	    $ 	    6:,
2
4( 
4( 5135 5 K; L 5F 01;< 5dF  5 9 =C<;D35 J 1: 5445OCL
          J U 9I L/M          J 9I L J J[64 6E,L
=YA
4g24;D,;`e	,!5!24;<1  K;< 4   52:/11! 0O ,:1;<!1<!;<)l2	=6 24;< 9 H ,4GA5O;<O
?@A%1 H :C<;< 
45Od5 
4 ;  ; 02	
J; C<5 *];<C]24   = # \ H >a 5:OC A1$ 0245!
64
@ 3# U 7Z S]T4\ ? A*%K* 2 O  T4X_^`$7Z
-:;D!M ; gOC<;< 
45OcJ 64i641L ( 545d   C7




4( 5135 5/ 
  OC A1 0245G-/,4;; 02!; 5(<7BC<'gM 0;Pg1 4;`, ;<1 O'/AC< 
452
24;D4 A5O;<O (;< F 5 9 
452 3 5;<  Y'gBC<;<J;D/ 5OO145
 M  ,U     	  G  M     G U   	  GM   U     G  M U    G U    G    G    G I J[64 68:L
!;<   M   U    G M U  G J
-:;D M@ 0;Pg   ;<1d24;< 1 O54545 N:	'HIM  0;PgB) 24;< 
 J
4d%'1; 7!
45O 241 3 50O ;D;9H
O5= 031#B4( 
!1b241dO1lA 05R2:/11!1545
J5; 02OJ_13;D :=B;<C 8<L'-/1 L 5F 01 24
:	'HIM 0;PgW5 1#B40;< 241 20
B I24<B43 G L 	 !5W24;<1h:4;<DY
4024 24;<YC<J3
24Y5O O1455U= A1
45O5 F  524)24;<:A
4 1#B4GA;D13 !g5 ; C<:24;D   CDO 524R:13C<4
         J 9I L/M U               G J L  




4 24 :	'HIM  0;Pg   5 1#B40;<'; e 15 C<;D5 24$+))a1 5 =B
454( ;< 5   241
;D24 CD5 2:/11 1)2	:24;<  h HIM 0;Pg!24; O 54CYKJ A
OC<;< b24 W:01; 524;<J1 b;<1 -:;D LI5 F01;< 5 24
 h HIM ; g5413 4A 54( 1;<  
  24;<WLI5 F01;< 5 24,-:;  O 54C C A(/24,-:; !51;< 5RJ
	  B P 1L Z  	  B 5 1#B40;< 241 WFg; WC<5d-/;` B4





4 1#B4GA;D13 !g5 ; C<:;D13Y24;<  h HIM@ 0;Pg  
  24;  O 54C*KJ A
OC<;< 
24>= H L 524;DJ1b
452 24:5 
 0;<1 C:
  52 J
4/L 5F 01;< 5 ;<1:F354 C A131;<O<4G-:5 OA<65
5 
!;D13 5:
 8  52R   240724;<LI5 F013;D5!24 :	'HIM 0;Pg   J 9 I L/M   J AI LHU    G J ]L
2;Db4Y; 5 %'C< (:W; gO1 C<G?24:%'C< ( ;D13/54  -/0; 7B4
C<15  
452   ; 524;<J;<0W
452
4!24;Dd-:; !513;D5;J	  BP$1L Z g-:;< %'C A(d1; 52 54 245 % 1;<13<!5'0 
452 0  ; 524;<J;<0-:;D -:; !51;< 5-4J A
OC<;<  24d%'C A ( N;<1bOC<;<  24C 5JC:24b% 1;<13<!  ; 5 24 3 C< H
!5 0JC<C<7%'; F 0O O1451 
	  B 24 -/;` B4
CD135 ;<(C 





4,24;DWL 5F1;< 5d24 :	'HIM 0;Pgd;  C<CDO 1!; 55 =BC<C!;<
24 2	0;<5dg35J24D:5JCG24% 1;<1:!-/
40b  51
4( ;< 5b; 511#BKJ;<CDC<5R^ ;D24 CD5^
6m   2	    
2:/11!1Y(l545 W5b30;< 5G) 2	=624;<]2
4( 
4(  515 5    
 
     J ]L 'g BK 55 ;<CDC!;<241  H
1 52 v LKL  
     
=4( C<; 5O5G4-/545 1C<C<:24;</:	'HIM 0;Pgd
453 4 354 C A131;<O 
45O ( C<; 5 3 C<1!5 
; 5!; 527A
4545:41J3M 0;PgJ'/F4; 4
41;9H HI24; !51;< 54 CDh:5 02	5
45O:24 % 1;<1:!; 5!24




F; 5O 0d1;<  A
4W24;<1 2B4J; C9 !5  15 C<;< .
452  AOC<;<  d; 5N  bJ;D5  %'140;9H
4
45ON 
  F  5@2:/11!5@ ;DO 0<6  3 C<1!5 0JC<C<g-:;Db  51
4( ;< 5 
452 24;< 3 ;<O513 4l_H
5 24;D13d=O1; 5 23
4(
43( 51 55  0245 ; 5 :,B;D3C E F 0O 1C<C< -:;<*= A1
45O
F 5 :C *J 6K m=LO13 ;< d2	
40     = # \BH >G 55 H LI5 O 3;< 5 24 = A1
45O F 5  C *J 64 l641L
; 5 =	 0 F 5 :C  J[64 68:L0 %'; 24E4   52	
45O 24:I0;<5R2
4( 
4(  515 5 t          J 9I LYC<1
;<24C<1 2:/11  0;<:24;<.2 ,;<0;<O (;<W




J 9 P . L L Z M J 64 l6:9=L
1; 5O 
C AA; 02cJ . L ;<1,; 5 KC<;D1;<O4 (3 '241 J;`B4 (5  ;<01#L-:;<11Y'0<C<1 ; 02.!;<
245 =O1; 5c2 
4( 
4( 51 535 F !;<245G)g2	d24;<1b; 5R2:/11 4140; 45G) 2	1/; 5



































Ó " Ì$# Ì&%  Ó Î md¯^1k;s







7,.9v`%,kMP9;!'&),.JL!­79;6SuwDF-G68,.x - 1`%,.9%`%,kMP9;!'&),.JL!­iJL! - $9B-G6BaDcTi-vm<14365/7#s/= :> 1l'JLMP,.-0\;Di!! -








 d&N-f7,_9wR?9B&)9B-)Q;4!'T79;6ftA.9;MP9;!i-N9¢IJL! - $9BA.,.9;$',_T5&NJ&G\DFA.,.9;68-f79;6f!L4M9;68,.&)(+*'9n#%4ICK30Di!'7Q;46




-G68,.x©y6HJLyJL6H-),.JL!DFAL¬ = 1° gM=0DI*MP9;!	79;6{`%,.(B*i-)9¥C"4!\I-),.JL!DFA.-G*'9BJL68,.9%30,k687	7,.9OU«VXWWYX&N(+*'9:Z[4!\I-),.JL!
Q;46%R?9B&)-),kMOMP4!'T	79;6:9BA_9;\I-G68J'!',_&N(+*'9;!P84'&)-¥Di!'7&)7,.(+*I-)9O$9;!'4'-)QB-;1Xl'JLMP,.-%3S9;6879;!­iJL!f79;6§,k!iI9;68&)9;!
uwDF-G68,.xPiJL! - !'46{7,.9:`%,kDFTiJL!DFAk$'AdaJi(B\F9PQ - (*/RTSUS $9;!XaJi-N,_TI-mK&;1F#p!*DI!'TRSsB1iR?9B,@{9;683S9;!'7h4!'T«&¥y9¥>
QB,.9BA.A_9;6#:A_TIJL68,.-G*MP9;!.VXWF
Wi/YWI¯YWF³hYWir^YWiÑCZ\aJL!!'9;!w7,.9f{A.9;MP9;!I-)9 Q - (*/R SUS MP,.-«!'4MP9;68,.&)(B*'9;M









`%,.9:C"689B,.9;!©l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;!aqÌr"tsYqÌkuBuwvxCx v mdÐPsOy0&),k!'7fDi!DFA.'-),.&)(+*f$^9;\;Di!!I-vmo&;1I#p$'&)(B*!',.-)-0/1q/1 ³LsB1`%,.9«l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;!	Ó"zs;Ó{uCu|vxCx v mdÐPsOy%79B&%$9B-G6NDF(+*I-)9B-)9;!y*i'&),k\;DcA_,.&)(B*'9;!wl''&)-)9;MP&7hDF&07h468(B*7,.9©l'-G689;4MDF-G68,.QB9;!  "}s  u~ mdÐPsOy«$9B&N(+*68,.9;$^9;!w30,k687X&N,!'7 a4$9;6%9B,k!'9©DcA_TI9;$6)DF,.&)(B*'9;!|%}~Y>A.9B,q>
 wl	 ^^	 	  	 !	
 	 !	Y ^
	P ¯
(+*'4!'TÔM,_-lqÌ©i9;6)$4!'79;!
Ó " qÌ$#FqÌ  Ó 0 md¯1qrIs
`%,_90A_9B,.(B*L4!'T,.&)-{,k!P9B,k!'9;6{\FJLMOyDi\I-)9;!uDc-G68,.xL&N(+*689B,k$I3S9B,_&N9TI9BTi9;$9;!X1Fª,k6jCGa4*6H9;!«!'4!9B,k!Ol'L&N-)9;M
9B,!X§7hDib7h468(B*7,.9l'-G689;4MDF-G68,.QB9;!  " s  u~ mdÐPsOy¢$^9B&)(B*68,.9;$9;!®30,k6871S`%,.9B&)9B&nl'L&)-N9;M 30,k687,kM39B,.-)9;6H9;!f=S9¥CK9;6H9;!'QB&)L&N-)9;M Ti9;!Di!!I-;1'`%,_9:Ti9BJLM9B-G68,.&)(B*'9pl'-G6N4\i-G46?79B&0=S9¥Cd9;689;!'QB&)'&)-)9;MP&§9;!i-)&¥y68,.(+*I-
79;6079B&%y*i'&),k\;DcA_,.&)(B*'9;!l'L&)-N9;MP&;1`%,.9«l'-¥6)4\i-¥46)\FJL!'&)-¥Di!i-N9;!	79B&p=S9¥Cd9;689;!'QB&)'&)-)9;M& Ì "zs Ì uCu vxBx v mEÐ«s4yTi9;!a4'Ti9;!f9B,k!'9;6:DFA.Ti9;$6)DF,.&)(B*'9;!¤|%}~;¨Y>%A.9B,.(B*L4!'T
Ìr" qÌ$#FqÌ  Ì 0 md¯1qÑIs
`vDiMP,.-0AdaDibF-0&N,_(B*f9B,k!'9P%A.9B,.(+*'4!'T]Di$'A.9B,.-)9;!Xh7,.9 Ì­4!'7Ói9;6)$',k!'79B-
Ó " Ì # Ìl%  Ó Î md¯1bcIs%  "  '  0
`%,_9 a#4',_FDFA.9;!'QP79;6ztaJi&G4!'Ti9;!	79;60Ak!X1ÒmE¯1qrisBhmE¯1qÑis?4!'7md¯1bcis¨,.&)-§A_9B,.(B*i-§&),.(+*I-G$Di6B'3S9;!!	MODi!&),.9
,!ÔCKJIA_TI9;!'79;60ZJL6)M &)(B*689B,k$'-«mo'TiAd1hAK1¨md/1k;/c³Ls"s
Ó (* " qÌ (* '  Î md¯1bWIs
Ì (,* " qÌ (* '  Î md¯1q×Is
Ó (* " Ì (* '$%  0 md¯1k;Is
`%,_9B&N9Ô±:MP&)(B*689B,k$4!'Tw-G6BaDcTi-v689B,k!nCdJL6)MDFA.9;!$m0*Di6)DI\i-)9;6%4!'7,.&)-PiJiA.Ak\FJLMOM9;!n9Bx°DI\i-;1j`%,.9Ôz{aJI&G4!'T
iJL!wAK1¨md¯1qris:3§,6H7,k!¤QB39B,Sl'(+*6H,_-N-)9©QB9;6HA_9BTI-;1¨`%9;6%@{JL68-N9B,_A?7hDiJL!n,.&)-;j7hDibf&N,_(B*¤7h468(+*¤7,.9fªDi*'A
79B&p=S9¥Cd9;689;!'QB&)'&)-)9;M&mo(B*Di6)DI\i-)9;6H,_&N,_9;6H-07h468(B*  sS7hDF&5z aJi&G4!'Ti&)I9;6)*DFA.-)9;!f79;6:%Ak!X1{md¯1qÑIs4!'7md¯1bcIs
$9B9B,k![4'&)&)9;!AdaDibF-1{&%30,k687n9B,k!w&NJiA.(+*'9B&v=S9¥Cd9;689;!'QB&)'&)-)9;M Ti9B&G4'(B*i-X79B&)&)9;!wl'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! Ì















9;6gCGa4'A.A_-,.&)-S7hDF&?CKJiA.Ti9;!'79 '#%!]89B79;M LtADc-)Q579B&0,_-N-)9;68&S&)9B,h9B,k!fDi$'&N-)JLbF9;!'79B&Suw4 NÔ!I>¡S,k!I> L¨Ji-)9;!I-),kDFA
\FJL!'&N-GDi!I-)9;6vaJL*'9QB9;!i-¥68,.9;68-
	mFs "  	 














`%,.9tA_9;\I-G68J'!'9;!%&Gyja4689;!:9B,k!PMP,.-)-)A.9;689B&^L¨Ji-)9;!I-),kDFA&%©Ö7hDF&7h468(B*:7,.9'aJL*'9{79;6Xuw4 NÔ!I>¡e,!I> L¨JI-)9;!i-N,DcA_9 
 4!'779;65=§Di4MP9;6gC a4'A.A4!'Tf79;6eu4 Nf!I>¡S,k!I><%4'Ti9BAk!nTi9BTi9;$^9;!f,.&)-
%t")( *(,+-  










79;6SZJL6)M 79;6S=S9¥CK9;6H9;!'Q;yJi-)9;!I-),kDFA.9P&),k!'7f7,.9«l'-G689;4MDF-G68,.QB9;!  mEÐ«st7,kDFTiJL!DFA4!'7]MP,.-S79;M TiA.9B,.(B*'9;!
#:A_TIJL68,.-G*MP4'&53§,_97,.9v79B&5y*IL&N,\DFA.,.&)(+*¤689BA.9B Di!I-)9;!]l''&)-)9;M&  mdÐPsS$9B&N-),kMOMP$Di6B1
`%,.9:ª ,k6)\'4!'TP79B&0=S9¥CK9;6H9;!'Q;yJi-)9;!I-),kDFA.&5\Di!!©DI!'&)(+*DI4'A_,.(B*	30,.90CdJiA.Ti-?i9;68&)-GDI!'79;!O3S9;6879;!X1I`v468(+*
7,.9Ôt,k!IC a4*6)4!'T¤79B&«=S9¥Cd9;689;!'QB&)'&)-)9;MP&P30,k6877hDF&9 4Ò9;\I-),.i9 L¨JI-)9;!i-N,DcA&N ; 79B&O$9B-¥6)DF(B*i-)9B-N9;!wl'i>
 wl	 ^^	 	  	 !	
















 N ; "  #m  N ;' s md¯1k;¯Is"  #.%* 0 md¯1kB³'s
#p4ICdTL6)4!'779;6P#%$'&)(B*',6NM«4!'T79;6	<:9;6)!'AkDF7h4!'T7h468(B*7,.9$mSJL6H9¥> 84'&)-;aDi!'79f&N-)9BA.A_- N ;n9B,k!689BAkD>
-),.]&)(B*i30DF(B*'9B&vl'-G689;4y^Ji-)9;!I-),kDFA{7hDi6B1`vDFTi9BTI9;!f&),k!'7w7,.9 L¨Ji-N9;!i-),kDFA.9  4!'7 %*QB3S9B,{689BAkDF-),.n&)-GDi6g>
\F9wl'-G689;4yJI-)9;!i-N,DcA_9mo&;1?#p$$X1X¯1q¯FsB1?`%,.9R?9B&)-N,MM«4!'TI&)TiA.9B,.(+*'4!'T£CGa46	7,.9UPVXWWYX&)(B*'9¢ZX4!\i-N,_J'!
md%Ad1md/^1q/`Wisgs*Dc-7,.9vl'-G6N4\i-G46?9B,k!'9;6S`%, 44'&),.JL!'&)TiA.9B,.(B*L4!'Th1Z5a46?79;!	Z[DFA.AX9B,k!'9;60\IA_9B,k!'9;!­`%, 44'&),.JL!'&H>
\FJL!'&)-GDI!i-)9Pm   (* s?,.&)-7,.9vz{aJI&G4!'TO4M79;!	Õ%68-?79;6l'-aJL6)4!'Tm 'L Ï stA.JL\;DFA.,.&),.9;68-54!'7]*XaDI!'Ti-!'46
39;!',.TfiJ'!f79;!n=0Di!'7h$^9B7,!'T'4!'Ti9;!DI$X1[ g!ICKJiA.Ti9B79B&N&)9;!C"DFA.A_9;!7,_9Ol'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! Ì uCu v 6)DF&)(B*












·v¸   PÃ À	SÁ ÉXÃ Á
 ¿ Â:Ã¥¼






&)(B*'9;!'Ti,.-)-)9;68TI9;$',_9B-Sy68JLyDFTI,_9;6H9;!X1;`%,.90z aJi&G4!'TI9;!v9;!I-)&Gy6H9B(+*'9;!P79;!'9;!79;6 d37jV 8:;oY iWV^>A_9B,.(B*L4!'T
MP,.-vI9;68&)(B*i30,k!'79;!'79;M L¨Ji-)9;!I-),kDFA¦4!I-)9;6:79;6%=0DI!'7h$9B7,k!'TL4!'Th{7hDIbO&),.9©DI4IC79;!wÕ%$^9;6'aDF(B*'9;!w79;6




 0;Í *20;Í    mdÐPs
`vDFQ;4f$^9B-G6)DF(B*i-N9;!	30,k609B,k!f9B,k!'QB9BAk!'9B&vuw4 NÔ!I>¡e,!I> L¨JI-)9;!i-N,DcA79;6,aJL*'9$ 
©mFs "  	          0 md¯1 ;ris
`vDi$^9B,&)JiA.A7hDF&L¨Ji-)9;!I-),kDFA   &)9;*6S',_9BAjTL6 aJLbF9;6§DFA.&07,.9«$9B-¥6)DF(B*i-)9B-N9;!f!'9;68Ti,.9;!&N9B,!
  Ð " = 0 md¯1 ;Ñis
`%,.9l'-G689;4y*Dc&)9;!  ~ mEÐ«s9;68Ti9;$^9;!£&),.(+*DI4'&f79;6	A_JITLDi68,.-G*MP,.&)(B*'9;!#%$'A.9B,_-¥4!'T 79;6f6H9BTL4'AdaDi689;!{,2>Ti9;!'AdaJi&G4!'T  ~ m FÎGÐPs
  ~ mdÐPs
"   ~ m&Fs ' ~ m&Fs     ~ mFÎGÐPs!  ~ m&Fs '  ~ m Fs !    ~ mFÎ¥Ð«s
"""""
$#&%
AC 0 md¯1 Bcis
`%,.9B&{CdJiA.Ti-{Di4'&%Ad1md/^1bc`cis¨4!'7P79;6l'-)9B-),.TL\c9B,_-4!'7`%, 49;689;!'QB,.9;6)$DI6)\F9B,.-79;6{z{aJI&G4!'TvDi4IC[79;M =0Di!'71
`vD%7hDc&;L¨Ji-)9;!I-),kDFA,kM  "!!'9;689;!79;6{uw4 NÔ!I>¡e,!I><%4'TI9BA\FJL!'&)-¥Di!i-{,.&)-i,.&)-  ~ mFÎGÐPsX,k!7,.9B&)9;M %9;$',.9B-y68JLy^JL68-),.JL!DcAQ;460689BTL4'AdaDi6H9;!	C"689B,.9;!]{,.Ti9;!'AdaJi&¥4!'T	CGa46S7,.9P!'9BTLDF-),.i9v?!'9;68Ti,.9«ÐM'  
' Ð " ( Ð '   Ð*)+ Î md¯1 BWis
 ~ m FÎGÐPs    ~ m ' Ð8 s 0 md¯1 ;×is
Z a46STL6HJLbF9:#p68T'4MP9;!i-N9%xf,_&N-07hDF&0@{9;6)*DcA_-N9;!fiJL!, ~ m '.- sS$9;\Di!!i-Omo'TiAd1h%Ad1mE/1´³LÑisgs




Z5a46S7,.9v#%$'A.9B,.-G4!'T]4!'7]7,.9vA.JiT'Di68,.-G*MP,.&)(B*'9P#p$'A.9B,.-G4!'T	iJL!  ~ m FÎGÐPs¨9;68Ti,k$'-:&),.(+*MP,.-




>   ~ mFÎ¥Ð«s " m Ð '  s  ~ mFÎ¥Ð«s Î md¯12/;s
>
>     ~ mFÎ¥Ð«s " m Ð '  s 0 md¯12/i/is
 kla!	Ya9
	t   G	  ¯ir
`%,_9#p$'A.9B,.-G4!'Tf79;6S&¥y*XaDi68,.&)(B*'9;!¢R?9B&)&N9BAqC"4!\I-),.JL!,_&N-
>
>   ~ m&Fs "'   ~ 4 * m&Fs#
1   ~ m&Fs 0 md¯1q/i¯Is
`vDiMP,.-09;6)*XaDFA.-%MODi!CGa46S79;!8taDi*'A.9;6S79;60689B(B*i-N9;!]l'9B,.-)9vIJL!f%Ad1md¯^1kBcis
'   ~
4 * m&Fs^'
1  ~ m Fs ' ~ m Fs;m Ð '  s """"
$# %
AC 6 ' Ð  ~ m&Fs """ $# % AC 0 md¯1q/F³'s
Z5a46¨79;!_\09;!!'9;6t9;6)*XaDFA.-MODi!PDi4ICDi!DcA_JITi9S#p68-6' Ð  ~ m&FsB1Z5a46¨7,.95l'-G689;4y*DF&N9 ~ mdÐPsÒCKJIA_TI-{7hDiMP,.-
   ~ mdÐPs^"  ~ m
s ~ m
  s Ðt"  = Î md¯1q/irIs
4!'7]7hDF&5 g!iI9;68&)9v79;6§l'-G689;4MODF-¥68,.x  ~ mdÐPsS$9B-G6BaDcTi-
 ~ mdÐPs (* " '   ~ mdÐPs # '  md¯1q/iÑIs" §m '  ~ m
Xs ~ m
[s # ' s 0 md¯1q/`cIs
`vDF&OTiA.9B,.(+*'9n=S9B&G4'A.-GDF-9;6)*XaDFA.-©MODi!Xt39;!!MDi!DI4ICKTL6N4!'779B&Ô4!'9;!'7A.,.(+**'JL*'9;!.L¨JI-)9;!i-N,DcA_&7hDF&
@{9;68&)(B*i30,k!'79;!£79;6O689BT'4'A aDI689;!z aJi&G4!'TDi4ICp79;M =0Di!'779;6Puw4 NÔ!I>¡S,k!I><%4'Ti9BA§CdJL6879;68-lVbW`WZ1¨un,.-
%Ad1md/1Xc`cis?9;68Ti,k$'-0&),.(B*
 ~ m ¨ÎGÐPs "  md¯1q/`WIs"   ~ mdÐPs  ~ m  * s_'	   ~ mdÐPs  ~ m
  s 0 md¯1q/i×Is
l'JLMP,.-0&),k!'7]7,.9vl'-G6H9;4MODF-G68,.QB9;!	7,.9B&)9B&%=S9¥Cd9;689;!'QB&)'&)-)9;MP&5DI!DFA.L-),.&)(B*f$9;\Di!!I-;1`vDF&Si9;6)6H,!'TI9;68-S79;!
#p4ICd30Di!'7]Q;460R?9;689B(B*!'4!'T©79;60DI$'Ti9B&)(B*',6NMv-N9;!]l'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;!	MP,.-)-)9BA.&5AK1{md¯12Ñis)1
{,k! 39B,.-)9;6H9;6f@{JL68-N9B,_A7,.9B&)9B&=S9¥Cd9;689;!'QB&)'&)-)9;MP&Ti9BTi9;!ja4$^9;6¢l''&)-)9;M9;! MP,.-9;!'7A_,.(B*'9;M l*',2CK-H>L¨Ji-)9;!I-),kDFA$9B&)-)9;*I-0,k!f79;M *XaJL*'9;6SA.,.9BTi9;!'79;!nRDI!'7h$J'79;!X1hª,.9v,k!	#%$'&)(+*!',.-)-%Ñ1q¯P!XaDi*'9;6e7,_&¥\L4'-),.9;68-
30,k687XaDi!'79;68-S&),.(+*7,.9 vaJ'*'9579B&0RSDi!'7h$J'79;!'&5ÐMF GIMPJL!'JI-)JL!OMP,.-S79;M l*',2CK-8> L¨JI-)9;!i-N,DcA
1IZ5a46
79;!]v6H9;!'Q¥CEDFA.A79;6:*Di68-N9;!f<%4'Ti9BAk!m
 /21 s0!',kMOM-5ÐMF GI¨79;!fuwDFx',kMODFA.3S9;68-0Di!X1`%,.9f@{JL68-)9B,.A.9©79B&PiJ'68Ti9B&)-)9BA.A.-)9;!=S9¥Cd9;689;!'QB&)'&)-)9;MP&©DI4'&«*Di68-N9;!<%4'Ti9BAk!$^9B&)-)9;*'9;!¤,!79;6#%!D>
A_'-),.QB,.-;aDF-P79;6Pl'-G689;4MODc-G68,.xw4!'779B&Pi9;68TIA_9B,.(B*'&)3S9B,.&)9Ô*'J'*'9;!RSDi!'7h$^JL79;!'&;1t`%9;6{\:DF(+*I-)9B,.A$^9B&)-)9;*I-
,! 79;6P&)(B*'A.9B(+*I-)9;689;! 1G><:JL!Ii9;68TI9;!'Qf79;6O68TI9;$!',_&N&)9¢MP,.-O7,.9B&)9;M =S9¥CK9;6H9;!'QB&)L&N-)9;Mf1?`%,_9B&30,k687,k!
#p$'&)(B*!',.-)-%Ñ1q¯P!XaDi*'9;6§7,_&¥\L4'-),.9;68-1

 ) *) ÐMF GI












  	 

#%$$X1¦¯^1´³B <%DI!DFA.Q;4'&)-;aDi!'79f,k!9B,k!'9;M Cd(B(¥>%,.-)-)9;6ODI4'&«*Di68-N9;!wuw¡?><%4'Ti9BAk! {`%,.9]\FJ'MOyDi\I-)9;!§JL*'Ak6 aDi4MP9:QB30,.&)(B*'9;!	79;!f<%4'Ti9BAk!	&),k!'7©7h468(B*	<%Di! aDFA.9%9;!i-NADI!'T«79;6:m8i;Isg>=S,.(+*I-G4!'TOMP,.-)9B,k!I>
Di!'79;6§i9;6)$4!'79;!X1
&G\DFA.,_9;6H-53S9;6879;!mo&;1%Ad1md/^1k;iisgs
 qÌ uBuwvxCx v m Ð = s "     0 md¯12¯iis
`%,.9«l'-G6H9;4MODF-G68,.QB9;!  ~ mdÐPs?&G\;DFA.,.9;689;!,k!]Di!DcA_JITi9;6Sªw9B,.&)9i1h g!]<%Diy',.-)9BA¨³O30,k687f7,.9P<%<%=?>%A.9B,.(+*'4!'TQ;46{R?9B&)-),kMOMP4!'T%79;6?!'9;68Ti,.9B9B,.Ti9;!I39;6H-)90Di$'Ti9BA.9B,.-)9B-;1i`vDIMP,.-9;68TI,$'-{&N,_(B*CGa4679;!RDI!'7h$J'79;!OÐ,FHGI
C a46S9B,k!'9«IJL68Ti9BTi9;$^9;!'9%Ti9BJLMP9B-¥68,.&)(+*'9#p!'J'687h!L4!'T79;60*Di68-)9;!­uw4 NÔ!I>¡S,k!I><%4'Ti9BAk!
 = Ð F GI "     0 md¯12¯;s
Z5a46S9B,k!'9P#p!'J'687h!L4!'T,!­9B,k!'9;M Cd(B(¥>%,.-)-)9;6§9;68Ti,k$'-0&N,_(B*
Ð,FHGI " ¯F³L 65  = 0 md¯12¯i/is
{&3546879O79;64!i-N9;68&)-)9O!'9;6HTi,.9B9B,_TI9;!i3S9;68-ODiM %> L?4!\i-fmY"%is%M,_-N-)9BA.&v79;6:C"689B,.9;!CKJL46H,_9;6H-G6)Di!'&8>
CdJL6)MP,.9;68-)9;!l'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;!wDI!'A_JIT¢Q;4¤#%$'&)(+*!',.-)-³h1q/]$^9B&)-),kMOM-;1¨Z5a46%9B,k!'9],_-N-)9;6)\FJL!'&N-GDi!I-)9





Di!¤79;!=%aDi!'79;6)! 79;6u4 Nf!I>¡S,k!I><%4'Ti9BAk! 4!'&N-)9B-),.Ti9	9;68&)-)9fÕ%68-)&GDI$'A_9B,.-G4!'TI9;!79;6O689B&¥4'A_-N,_9;6H9;!'79;!
ªw9BA.A.9;!ICE4!\I-),.JL!'9;!X1
·v¸8· «Â:ÃÅ À » Á Ê É[Ã:É Á¨¿ É ¿%Á ¼vÅhÉ 	 ¼0É[Ãe¼
 "!­7,.9B&)9;M#%$'&)(B*!',.-)-5&NJiA.A_9;!7,.9«t,.Ti9;!'&)(B*DCK-N9;!f79;60Di$'TI9B&)(+*',k6)M-)9;!l'-G6)4\I-G46)\FJ'!'&)-GDi!I-)9;!79B&5=S9¥>
Cd9;689;!'QB&)'&)-)9;MP&%Di4'&5Di$'&N-)JLbF9;!'79;!	uw4 NÔ!I>¡S,k!I> L¨Ji-N9;!i-),kDFA.9;!7,.&G\'4'-),.9;68-53S9;6879;!X1




J'!md%,.-)-)9;6N\FJL!'&)-GDI!i-)9:Ñ 0 ciÑ g0 0 &*&"/ 0 ¯i× o0 0 s







l*',qCd-8> L¨Ji-N9;!i-),kDFAm / 65's\Di!!OMODi!7hDF&L¨JI-)9;!i-N,DcAL79B&=S9¥Cd9;689;!'QB&)'&)-)9;M&TL68J'$v7h46H(+*9B,k!©\cJL!'&)-GDi!I>
-)9B&5MP,.-)-)A.9;689B&L¨Ji-)9;!I-),kDFA %! aDI*'9;6)!wmo'TiAd1L#%$'&)(B*!',.-)-p¯^1k;sB1IZ a46S9B,k!]=S9¥Cd9;689;!'QB&)'&)-)9;MM,_-ÔmEÍ s^" %
9;68Ti,k$'-5&N,_(B*
 = " %t'wÐ 0 md¯1q¯i¯Is
`vDF&5DF&)MOy'-)JI-),.&)(+*'9B&§@{9;6)*DFA.-)9;!f79;6U«VXWWYX&)(B*'9;!Z[4!\I-),.JL!f3§,6H7
ÌjmEÍLÎ¥Í Ï Î¥Ð«s   3 (
	 O( v  0 md¯1q¯F³'s
`%,_9#p$'&N(+* aDF-NQ;4!'TPC a46§7hDF&SCd(B(¥>%,.-)-N9;6S9;68Ti,k$'-

"/ 0  65Î %t" 
   0 cF³
6







ÌÒmdÍ'ÎGÍ Ï ÎGÐPs   m 3 ( s  v  6 m8 ( s  v  0






`%,_9f#%!'JL687h!'4!'Tw79;6[L{AdaDF-NQB9f9;!i-)&¥y6)DF(B*w79;69B,k!'9B&OCd(B(¥>v$'QB3v1$(B(¥>+mN)#= 576h6;:<69= 5;>B 5Gsg>,_-N-)9;68&;1
`%,_9#p!'Q;DI*'A079;6©$^9B-G6)DF(B*I-)9B-)9;!.L{AdaDF-NQB9],kM mSAk4'&)-)9;630,k687MP,.- > $^9BQB9B,_(B*!'9B-;1S`%,.9¢DcA_TI9;$6)DF,.&)(B*'9
|p}¨~;¨Y>%A.9B,.(+*'4!'Tf!',MMv-§7hDi!!	CdJiA.Ti9;!'79«9B&)-GDFA.-0Di!
Ì uCu|vxCx v mdÐPs " qÌ uBuwvxCx v mdÐPs# u v v x v v qÌ uBuwv vxBx v v mdÐPs
 u|v v~ v v mdÐPs Ì u|v vbuwvx v v x v mdÐPs 0 md¯1q¯irIs




9B,k!'QB9BAk!'9;! tA.9;MP9;!i-N9 Ì uCu vxCx v MP,.-OQ;4!'9;*M9;!'79;6 mSAk4'&)-N9;68TL6BaJLbc9©4!i-N9;68&G4'(B*i-P3S9;6879;!X1846[m0*DI6)Di\I-)9¥>68,.&),.9;6)4!'Tn79B&P@{9;6)*DFA.-)9;!'&P,k!w#%$*XaDi!'Ti,.TL\c9B,_-79B&P@{9;\i-)J'68&  uCu v6"  u '  u v?30,k687w9B,k!'9fyDi68-),.9BA.A.9\§JL6)M 9B,k!'Ti9¥CGa4*68-OmoLTIAK1 V´³LrZKs
> ~ ~ v m  uBuwv Î¥Ð«s^"  Ð   ~ 4 ~ v/=md/|1 #;somd/C1;';s	 





























































#%$$X1¯1qr  ,L{Di6H-),.9BA_A.9 \§JL6)M > ~ ~ m _uCu|vos:79;6%Di$'Ti9B&)(B*',k6)M-)9;!wl'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! ^Cd(B(¥>%,.-)-)9;6MP,.-  "Ñ 0 ciÑ o0Y0 {"  0 c 65Î{" 0 ;Ñ 65
m8iisg>=S,.(B*i-G4!'TI9;!mo&;1X<%Di!DFA.Q;4'&)-aDi!'79P,!#%$'&)(B*!',_-N-v¯1q/isS&N(+*I3vaDF(B*'9;60Di$IC"DFA.A.9;!wDFA.&5,k!7,.9ODi!'79;689;!
=S,.(B*i-G4!'TI9;!X1`%9;4'-)A.,.(+*¤&),k!'7w7,.9 L¨9;Di\I&:,!#p$$X1h¯^1qrf$9B,   5 " 0 ³iÎG/ 0 ;/v4!'7/ 0 Wi¯Q;4]9;6N\F9;!!'9;!X1
`%,.9B&S9;!i-)&¥y68,.(+*I-79;!O/^1ki¯1ki$'QB3v1I³h1`\:DF(+*'$Di6)!,!7,.9mHi;isg>=e,_(B*I-G4!'Th1i "!79;6$^(B(¥>l'-G6)4\I-G46?,.&)-7,.9
9;!I-)&Gy689B(B*'9;!'79STi9;68,k!'Tp$^9B&)9B-)QB-)9S=S,.(+*I-G4!'T%7,.9vm8iisg>=S,.(+*I-G4!'Th1Ö`%,_96L¨9;Di\I&$9B,   w"¶ 0 ci¯§4!'7«/ 0 ÑI
9;!I-)&Gy689B(B*'9;!	79;!md/I/i/isg>¦$'QB31ÒmE¯i¯i¯isg> \:DF(B*L$DI6)!P,kM$(B(¥>,.-)-)9;6B1`%,.9B&5*Dc-
]89B7J'(+*f\F9B,k!'9Py6)Di\I-),.&)(+*'9
U2  	  ^	 ^^^ 2^!  !G^e9 
	  ¯i×












































 "M CdJiA.Ti9;!'79;!&)JIA_AS7hDF&P9BxyJL!'9;!I-),.9BA.A.9¢#%$\IA_,k!'Ti9;! 79;6Ol'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;!n,kM Õ%68-)&¥6)Di4M DFA.&
Z[4!\I-),.JL!n79;6%!'9;6HTi,.9«9;6HAKaDI4'-)9;68-%3S9;6879;!X1X`vDFQ;43546879;!7,.9©l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;!Di4IC9B,k!'9;!nCd(B(¥>mSAk4'&)-)9;6vM,_-P/i/ir#0-)JLM9;!fCGa46%I9;68&)(B*',_9B79;!'9f!'9;6HTi,.9;!n,kMR?9;689B,.(+*¤iJL!n 0<0  0 c 65	$9;6H9B(+*!'9B-;1j`%,.9
`v689;*',kMOy4'A.&)9;!i-830,.(B\iAk4!'T£79;6]UPVXWWYX&)(B*'9;!ZX4!\i-N,_J'!3546879n$9B,61:3;5)7." /¤Di$'Ti9;$68J'(+*'9;!X1?`vDF&
l*',qCd-8> L¨Ji-N9;!i-),kDFA{$9B-¥6)4'T©/ 0 65h1h g!f#%$$X1h¯1bc&),k!'7]7,.9OyDi68-),.9BA.A.9;!$\0J'6)MP9;!CGa4607,.9v`%,kDFTIJL!DFAk$'AdaJi(+\c91" 1 Ï "ÎiÎG/:,k!	#%$*XaDi!'Ti,.TL\F9B,.-079B&0#%$'&)-GDI!'79B&   u9' _uwv'Di4ICdTi9B-G6)DcTi9;!X1Lt&03546879:9B,k!'9«l\;DcA_,.9¥>
6)4!'T]MP,.-%79;MZXDi\i-NJL6%;i ~  0 / 8   iJL68TI9;!'JLMOMP9;!X1`%,.9«7h6H9B,l'(+*Di6H9;!]IJL!n<%468i9;!9;!i-N&Gy689B(B*'9;!79;!n`v689;*',kMOy4'A.&)9;! 1{"ÎiÎG/P4!'7n,k!!'9;6)*DFAk$ ]9B79;6%l'(B*Di6%!',kMOM-57,.9©?!'9;68Ti,.9PiJL!79;6%4!I-)9;689;!
Q;460JL$^9;689;!]<%46Hi9%iJL!f 0  65ODi4IC0 0 c 65Q;4X1
{&03:46879v9B,k!'9EL{DI6)DiMP9B-G6H,_&N,_9;6N4!'TO79;60ZJL6)M
> ~ ~ m   u '  u|v .ÎGÐPs   3 (
	   =     	  v  md¯1q¯`cIs
CGa46S79;!fR?9;689B,.(B*   u '  u v   iJ'68Ti9;!'JLMOM9;!X1  9;!i-)&¥y68,.(+*I-S79;M #p$'&N-GDi!'7	79B&«a4$9;6)!XaDc(+*'&)-N9;!\5DF(B*'$Di6)!n,kM Cd(B(¥>%,.-)-N9;6B1 "!¤#p$$X1¯1bcwmd689B(B*I-)&Gs§,_&N-v7hDF&@{9;6)*DFA.-)9;!n79;6<:JL9ON©QB9;!I-)9;!  ~ mdÐPs§7hDi6g>Ti9B&)-)9BA.A.-;1{&%,.&)-:7hDF&


























































#%$$X1Ô¯^1bc  [L{Di68-),.9BA.A.9+\0JL6NM > ~ ~ m  uBu vos79;6£Di$'Ti9B&)(B*',k6)M-)9;!l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! PA.,k!\I&; #%$* aDi!'Ti,.TL\F9B,.-OiJ'M#%$'&)-GDi!'7   u '  uwv ¨4!'779;6«?!'9;68Ti,.9]md?68A aDi4'-)9;6)4!'Tn&),.9;*'9]¡j9BxL-GsÖ
689B(B*i-N&; gL{Di6)DIMP9B-G68,.&),.9;6)4!'TO9;!I-)&Gy6H9B(+*'9;!'7n%Ad1md¯12¯`cis
ZhJ'6)M
 =~ mdÐPs^"  ~  = m %M'wÐ«s Î md¯12¯`Wis















689BAkDF-),.i9#p$I3S9B,_(B*'4!'T¢79;6%yDI68-),.9BA.A_9;!.\§JL6)M % > m  uCu v spC a46\:DF(B*L$Di6N!],k!m8i;Isg>G¦mE/iiisg>G{md/I;sg>G
 k $	 ^  G	 !^ 	 |2d	9 Y	) 
	 ³h
&)JF30,.9Ômd/i/Iisg>¦=S,.(B*i-¥4!'T©9;6)M,_-N-)9BA.-
% > m  uCu v s " """""
> ~ ~ m  uCu v sq> ~ ~ m  uCu v s '
"""""
~ 0 md¯1q¯i×Is














































Ó   vxBx v m{Î¥ÐPsY" Ì   vxBx v m{ÎGÐPsk# x v v   v v Ì  
v vx:x v v mtÎGÐPs.%    v v~ v v mdÐPs£Ó  v v   vx v v x v m{ÎGÐPs 0 md¯1 ³Lis
§,_9;6N$9B,03546H79O7,.9\0Ji-¥DF-),.JL!CGa46%9B,k!'9]{A.9;MP9;!I-GDi6HQB9BA_A.9]MP,.-OMP9;*689;6H9;!w#0-NJLMP9;!Ti9B3vaDi*'A.-]mo&;1X#%$I>











C"DF(+*¢CKJL46H,_9;6H-G6)Di!'&8CdJL6)M,_9;6H-v3S9;6879;!X1`%,.9	&Gy9BQB,.9BA.A.9]ZJL6)M79;6l'-G6)4\I-G46)\FJ'!'&)-GDi!I-)9;! Ì   vxBx v m {ÎGÐPseCGa46AkDi!'TiTi9B&N-G689B(B\i-)9vtA.9;MP9;!i-¥Di68QB9BA.A.9;!f9;68AkDi4$'-09B,k!'99ON©QB,.9;!i-)9Pz{aJi&G4!'TiJL!	%Ad1md¯1 ³Lis)1^`%9;6!'4MP9;68,.&)(B*'9
#%4ICK30Di!'7f7hDCGa46§&G\;DFA.,.9;68-:A.,!'9;DI65MP,.-079;6§#%!'Q;Di*'Ah¬ 79;60#0-NJLMP9:,!­79;65tA.9;MP9;!i-¥Di68QB9BA.A.9i1
 Í(% Í *) %Í  )3.0;Í(!  0.  Í(+ "3)
`%,.9Ov6 aJLbc9v79;6mSAk4'&)-)9;6:30,k687n7h468(B*79;689;!n=0DF7,k4'&  3;5)7 $9B&N-),kMOM-;1h`%,.9B&)9;6:79¥²[!',.9;68-79;!nMODFx',q>
MODFA.9;!n#%$'&)-GDI!'7w79;6v,_-N-)9;6)y4!\I-)9PiJLM QB9;!I-G6)DFA.9;!w,_-N-)9;6)y'AkDF-)Qi1X`%,.9OuwDF-G6H,_x79;6vDi$'TI9B&)(+*',k6)M-)9;!
l'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;! Ì    v8ms9;!i-G*XaDcA_-]R?AdaJi(B\F9i07,.9!Dc(+*79;! RDc&),.&GDF-)JLM9;!,k!'7,.QB,.9;68-n&),k!'710`%,.9
 "!'7,.QB,.9;6)4!'T!DF(B*n`v689;*',kMOy4'A.& 4Di!i-N9;!'Q;Di*'A.9;!#"4!'7$" Ï ,k!!'9;6)*DFAk$79;6v±:!i-N9;6)MODF-G6H,_QB9;!¤4!'77,.9
9Bxy'A_,.QB,.-)9?!'9;68Ti,.9;Di$*XaDi!'TI,_T'\F9B,.-©&),k!'7Di4'&Ov6a4!'79;! 79;6 a±5$^9;68&),.(B*i-)A.,.(B*\F9B,.-],k!7,.9B&)9;MÄ#%$'&)(B*!',.-)-
3S9BTiTi9BAkDF&)&N9;!X1ª,.9f,!¤#%!*Di!'Tw9;68AdaDi4'-N9;68-;-¥689B-)9;!!L46!',_(B*I-)i9;68&)(B*I30,k!'79;!'79¢R?AdaJi(+\c9PCGa46[L{DiDI689
iJL!nRSDF&),.&)I9;\i-)J'689;!nÍ   4!'7Í   v DI4ICH79;689;!#p$'&N-GDi!'7%    v \iA.9B,k!'9;6PDFA.& 3;5)7O,.&)-;1X`vDi$^9B,¦MP4b	79;6#%$'&)-GDi!'7%    v ,k!7,_9B&N9;MZ[DcA_A{DFA.&%79;6%MP,k!',kMODFA.9O9;4\IA.,_7,.&)(B*'9	#p$'&)-¥Di!'7niJL!fQB3S9B,{RSDF&),.&GDF-)J'MP9;!'&4!'7(& Ï ,kMIJL68A.,.9BTi9;!'79;!n%,.-)-)9;6S79¥²[!',.9;68-:3S9;6879;!
%    v " MP,k!)  * ´Í   'wÍ   v '  u  0 md¯1 ³h;ss  u yS$9BQB9B,.(+*!'9B-?7,.9un9;!'Ti9SDFA.A.9;6{¡6)DI!'&)AkDF-),.JL!Ii9;\i-NJL689;!%79B&{%,.-)-N9;68&mo&;1#%$'&)(+*!',.-)-{/1q/^1qrisB1¥Z5a46¯F`:>
l''&)-)9;MP9OMP,.-%{A.9;MP9;!I-GDi68QB9BA.A.9;!DcA_A.Ti9;M9B,!'9;6%9B&)-¥DFA.-0,.&)-%7,.9«#%!'JL687h!'4!'Tf79;6:!',_(B*I-)i9;68&)(B*I30,k!'79;!I>
















uDc-G68,.x Ì    v"ms?,.&)-0,k!#%$$X1h¯1q×fmoA.,k!\i&¥s07hDi6HTi9B&)-)9BA.A.-;1
`vDF&OJL$^9;689¢689B(B*I-)9]&)JF30,.9f7hDF&f4!I-)9;689fA.,k!\F9w{(B\F9BA.9;MP9;!i-f689B&G4'A.-),.9;689;!Di4'&	79;6O<:JLyy'Ak4!'TQ;4 79;!
     #p$$X1'¯1q×  F¡6NDi!'&8CdJL6)MODF-N,_J'!v79;6tuwDF-G68,.xv79;6?Di$'Ti9B&)(B*',k6)M-)9;!Ol'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;!pCGa46t9B,k!©¯F`:>
l'L&)-N9;M,k!	QB\iA.,.&)(B*'9«R?A.JL(B\I-G68,.7,kDFTiJL!DFA2CdJL6)M 7h46H(+*ªDi*'AX79;6?`%,.(+\F9:79;60l4y^9;68AkDFTi9 >  1'`%,.9
!',_(B*I-)i9;68&)(B*I30,k!'79;!'79;!wR?AKaJI(+\F9%79;6§uwDF-G68,.x Ì    v &),k!'7nTi9;\F9;!!'QB9B,.(B*!'9B-;1
$9;!DF(B*L$DI68-)9;!]tA.9;MP9;!i-¥Di68QB9BA.A.9;!]9;!I-)AkDi!'TO79;6e@{JL68Q;4'Ti&G6H,_(B*I-G4!'Th1'`%,.9B&)9vuwDF-G6H,_x	\;Di!!fDi4ICR?A.JL(B\i-¥68,2>
7,DcTiJL!DFA2CdJL6)M -G6NDi!'&8CdJL6)MP,.9;68-?39;6H79;!X1`vDFQ;4CEDibc-MODi!	9B,k!'9#p!'Q;Di*'AXiJ'!O#0-NJLMP9;!Q;4	9B,!'9;6:l4y9;6>
ADcTi9©m ,:¥05; ,° . 6;:8sSQ;4'&GDIMOMP9;!X1'`%,.9v#%!'Q;Di*'AX79;6S#0-)JLMADcTi9;!	,k!	9B,!'9;6:l4y9;6HADcTi9v30,k687]M,_- > 
$9BQB9B,.(+*!'9B-1h`vD7,.9v=S9B,.(+*I3S9B,.-)9v79;6?9 49;\i-N,_I9;!f<:JLyy'Ak4!'T©Di4IC3S9;!',.Ti9vzDFTI9;!f$9B&)(B*6 aDi!\I-S,_&N-;'A aDIbF-
&),.(+*P,kMOM9;6{9B,k!Ol''&)-)9;M¶Di4'&l4y^9;68AkDFTi9;!	MP,.-!'46{!XaDF(+*'&N-)9;6g> \:DF(+*'$Di6g>"ª¤9B(+*'&)9BA.30,k6)\'4!'T%²[!'79;!X1IZ5a46
\FJLMOy'A.9Bx'9p¯F`:>l'(B*',.(+*I-)&)'&)-)9;M9030,k687	9B,!'9:TL6BaJ'bF9;6890#%!'Q;Di*'A[DI!P#0-)JLM9;!PQ;4P9B,k!'9;6Sl4y9;68AkDFTi9%Q;4'&¥DiM>
MP9;!'Ti9¥C"DibF-;1F`%,.90#%!'Q;Di*'A79;6l4y^9;68AkDFTi9;! > - ,k!P79;6?{A.9;MP9;!I-GDi68QB9BA.A.9:9;68Ti,k$'-&),.(B*ODi4'&¬ " >   > - 1 "!f79;!!'9;4'9;!] g!'7,_QB9B& & & Ï ,.&)- Ìf9B,k!'9vQB\iA.,.&)(B*'9ORA.J'(+\I-G68,.7,kDFTiJ'!DFAkMODF-G68,.x
Ì <  <  v m s	 CGa46¶8  &l' & Ï   > - '£ Î md¯1´³L/Is
mo#p$$X1¯1q×'{689B(+*I-)&GsÖ1 "M Z[DFA.ASiJL!/F`:>l''&)-)9;MP9;!¤9;6gCdJiA.Ti-P9;!i-)AkDi!'T¤79;6«DI4'&)Ti9BQB9B,.(+*!'9B-N9;!=S,.(B*i-G4!'T
\F9B,k!'9«y9;6H,_J'7,.&)(B*'9«ZJL68-)&N9B-)Q;4!'Th1i`vDc7h468(+*	9;!I-8C"DFA.A.9;!	7,_9P{(B\F9BA.9;MP9;!I-)9i1 Ì©AdaDibF-S&),.(B*	,k!fRA.J'(+\I-G68,.7,kD>




     #%$$X1¯1k;  ¡¨6)Di!'&8CdJL6)MODc-),.JL!w79;6uwDF-G6H,_x¤79;6ODi$'Ti9B&)(B*',k6)M-)9;!l'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;!CGa46P9B,k!
/F`:>l''&)-)9;M ,!	R?A.JL(B\i-¥68,.7,DcTiJL!DFA2CdJL6)M 7h468(B*PªDi*'A79;6{`%,.(+\c9079;6Sl4y9;68AkDFTi9 >  1I`%,.95!',.(+*I-8>
i9;68&N(+*I30,k!'79;!'79;!nRAdaJi(B\F979;6SuwDF-G68,.x Ì    vX&),k!'7Ti9;\F9;!!'QB9B,.(+*!'9B-1
7,.9P`%,DcTiJL!DFAk$'AdaJi(B\F9%79;65 g!iI9;68&)9;!	79;6:<%<%=?>"uwDF-G68,.xfuÄ!'Ji-83S9;!'7,_Tnmo&;1%Ad1md/^1k;/F³Lsgs
Ó <  <  " 'vm%  (* s <  'm%  (,* s <  m - (,* s <  <  m%  (* s <  Î md¯1 ³L¯isÓ <  <  " s;Ó <  < xBx v m{ÎGÐPsOy Î%  <  " s|%  < ~ mEÐ«s4y Î- <  <  v " s Ì <  <  vxBx v m{Î¥Ð«s '  <  <  v  xCx v Vb%  < ~ mdÐPs Z (* y 0`%,.9«<%<%=?>"uwDF-¥68,.x - <  <  v¨*DF-07,.9B&)9BAk$9O%9B&N-GDFA.-030,.9v7,.9PDi$'Ti9B&)(B*',k6)M-)9;!fl'-G6)4\I-G46)\FJ'!'&)-GDi!I-)9;! Ì <  <  vd1Z a4679;!Z[DcA_A§iJL!R?A.J'(+\I-G68,.7,kDFTiJL!DcAMDF-G68,.QB9;!£&),k!'7#5A.TiJL6H,_-¥*MP9;!£Q;46OR?9B&)-),kMOMP4!'T79;6`%,kDFTiJF>





¬    3 )
`%9;6?Ti9B&GDiM-)9§#p4ICd30Di!'7©Q;46Sz{aJI&G4!'TPiJL!OAK1¨md¯1q¯irIs{4!'7]%Ad1md¯1 ³Lis¨&G\DFA.,_9;6H-SCGa46?79;!	$9B-G6NDF(+*I-)9B-)9;!
Z[DcA_AIJL!v/F`:>4!'7O¯F`:>l''&)-)9;MP9;!PMP,.-{AkDi!'TiTI9B&)-G689B(B\i-N9;!«tA.9;MP9;!i-¥Di68QB9BA.A.9;!OA.,k!'9;Di6M,_-{79;6¨#%!'Q;Di*'A79;6






&GDiM-GDI4ICK30Di!'7OQ;46eQB39B,.&)-¥4I²hTi9;!fz aJi&G4!'TP79;6:|%}~Y[>%A.9B,.(+*'4!'TO* aJi(+*'&N-)9;!'&5MP,.-{¬ 1 gM#%$'&)(B*!',.-)-
 l 




·¸  ¿ ÊÃ Á »)Å À Ã Á  ¿ ½  	 ¼
i9B79;68X\IA4'&f9B,k!'9;6	&)9BAk$'&)-¥\FJL!'&),.&)-)9;!I-)9;!tA.9;\i-G6HJL!'9;!'7,.(+*I-)9;$9;6H9B(+*!'4!'T\;Di!!£,k!£QB39B,%¡j9B,_A.9QB9;6g>
A_9BTI-©3S9;6879;!X1?`%9;6P9;68&)-N9]4MCEDIbF-O7,.9wR9B&N-),kMOMP4!'T79;69BA.9;\i-G6HJL!',.&)(+*'9;!zDc7h4!'Ti&)7,.(+*I-)9  mdÍFsP,kM
iJL68Ti9BTI9;$9;!'9;!aL¨Ji-)9;!I-),kDFApmd¡j9B&)-8> L¨JI-)9;!i-N,DcA& N ;mdÍFs)sB1X "M QB3S9B,.-)9;!l'(+*68,.-)-P30,k687Di4'&79;M aDI4bF9;689;!L¨Ji-)9;!I-),kDFA N 7I mEÍ sS4!'7f79;6S9;6NMP,.-)-)9BA.-)9;!fzDF7h4!'TI&)7,.(+*I-)9  mdÍFs?7hDF&0689B&G4'A.-),.9;689;!'79_L¨Ji-N9;!i-),kDFAN ; mdÍFs




`%,.9¢zDF7h4!'TI&)7,.(+*I-)9  mdÍFs30,k687£,M =0Di*MP9;! 79;6fU«VXWWYX&N(+*'9;! Z[4!\I-),.JL!'&GMP9B-G*'J'79¢DI4'&O79;M
 "MODFTI,!XaDI68-)9B,.A79;6eJL!I>"&),.-)9©UPVXWWYX&)(B*'9;!fZX4!\i-),.JL!$9B&)-N,MMv-
 mdÍFs "t'  
=
	
= Ð  ÓÔmdÍ'Î¥ÍLÎ¥Ðvs 0 md¯1´³i³'s
±5!I-)9;62\54'-)Q;4!'T79;6 ¦WV; /¥|;oV 7>"@{9;6H-)9B,.A4!'T4!'779;6O#%!DFA.L-N,_QB,.-;aDc-fiJL!ÓÔmEÍLÎ¥Í'Î isDi4ICv79;M
y*i'&),k\;DFA.,.&)(B*'9;!R?AkDF-)-P79;6O\FJLMy'A_9Bx'9;!!'9;6HTi,.9B9;$9;!'9nAdaDibF-P&),.(+* 79;6[L¨C"DF779;6P!'9;68Ti,.9B,k!I-)TL6)DF-N,_J'!
iJL!79;66H9B9BA_A.9;!­#5(B*'&)9%i9;68&N(+*',.9;$9;!mo#%!*Di!'TP`vsB1i#%4IC7,.9B&)9;M L¦CEDF7f\;DI!!	7,_9v g!i-N9BTL6)DF-),.JL!,k!	9B,k!'9
l4MOMODF-),.JL! a4$9;67,.9f\FJLMOy'A.9Bx'9;!?!'9;68Ti,.9;!  S MP,.-v9;!I-)&Gy689B(B*'9;!'7Q;4$9B&N-),kMOMP9;!'79;!%9B3§,_(B*I-)&8>CEDi\I-)JL6H9;! S a4$^9;6gCGa4*68-03S9;6879;!
 mdÍFs
"'    S
 S ÓÔmEÍLÎ¥Í'Î S s 0 md¯1´³LrIs
`%,_9l8Di*'A?79;6Q;4w3vaDI*'A_9;!'79;!?!'9;68Ti,.9B&)-Fa4'-NQB&)-)9BA.A.9;!\;DI!!nCGa46%7,.9]l'-GDi!'7hDI687'>5&)JF30,.9	7,_9]l'(;6H9B9;!'9B7'>
<%<%=TiA.9B,_(B*%TI9B3vaDi*'A.-3S9;6879;!X1 "M£CdJiA.Ti9;!'79;!&)JiA.Ai79;6X#%4ICd3eDI!'7«Di!:9B,k!'9;M®!'9;68Ti,.9;y4!\I-$9B-G6NDF(+*I-)9B-











9B,!'9;!#%4ICK30Di!'7]y6HJLyJL6H-),.JL!DFAh¬  1'`vDiMP,.-09;68Ti,k$'-:&),.(+*CGa46§7,_9P$9;!XaJi-N,_TI-)9E8X9B,.-5y6HJ > L4!\I-








#%!'Q;Di*'A79;6 > L4!\I-)9:,kM ,k6)689B7h4'QB,k$'A.9;!¢¡j9B,.A79;6 5V ; p`pI







#  m.¬s  ¬ Î md¯1 ³cis





79;6 5V#; p`pi^h;oY> 8XJL!'9vy6HJLyJL6H-),.JL!DFAh¬ (* i9;6)68,k!'Ti9;68-,.&)-




BWIi©mo#%!*Di!'TP`vsB1I`vDF7h468(B*O,.&)-S7,.9v<:JL!Ii9;68Ti9;!'Q:79;6S68Ti9;$!',.&)&N9v$9BQLa4'TiA.,.(+*­79;6 5V ; p pi
h ;Y>8XJL!'9;!',k!I-)9BTL6)Dc-),.JL!Ti9B&),.(+*'9;6H-;1h`%,.9P9;6gCdJL6879;68A.,.(B*'9 8X9B,.-py6HJ > L?4!\i-:30,k687CdJiA.TiA.,_(B*wy68J'yJL68-N,_J'!DFAQ;4
¬





$9B, > " ci×  
6
¯iii 0








P	 	t  [9 ³c
1 10 100 1000






























TTB, δ = 10
TTB, δ = 10
2
TTB, δ = 10
3
TTB, δ = 10
4
#p$$X1¯^1ki  \:4MP9;68,.&)(B*'9;6O#%4ICK30Di!'7Q;46z{aJi&G4!'Tw79;6Ô|p}¨~;¨Y>%A.9B,.(+*'4!'TB y6HJ [> L4!\I-O,k!
#p$* aDi!'TI,_T'\F9B,.-079;6?#p!'Q;Di*'A¬ 79;6?#0-)JLM90,k!	79;6tA.9;MP9;!i-¥Di68QB9BA.A.9i  - I l'-GDi!'7hDI687'><%<%=%  BFl'(;689B9;!'9B7'><%<%=% (B*Di6)Di\I-)9;68,.&),.9;68-§7,_9`%,.(+*I-)9%79B&%l'- a4'-)QB&)-)9BA.A.9;!!'9B-)QB9B&














A_,.&GMP4'&; y68J > L4!\I-;'i9;68&)(B*',.9B79;!'9%`v689;*',kMOy4'A.&)9;!I-3§,_(B\IA4!'TI9;!X=S9B(+*!'4!'T©Di4IC¨9B,!'9;6: "R?u>
¯i×ie>"ªwJL6)\I&)-GDc-),.JL!vMP,.-?JLy'-),kMP,.9;68-)9;M Z¦Õ%=¨¡0=S#\S> meJL79i'Q;4M¶@{9;6HTiA.9B,_(B*7,_98X9B,.-M,_-{IJiA.A_9;6
uDc-G68,.xL,k!Ii9;68&),.JL!m  - I   ¬  s
4!'7 md¯1 ³Lis)s?y68J > L?4!\i-54!I-)9;68&¥4'(+*I-«mo#%$$X1h¯1k/ sÖ1















       ! 





4!'7]!L4MP9;6H,_&N(+*­9ON©QB,.9;!i-07h46H(+*IC a4*689;!X1 i9B7J'(B*	&),k!'7]Di4'(+*	7,.9v?!'9;68Ti,.9B9B,.Ti9;!i3S9;68-N9vÐ  4!'7f7,.9%Q;4I>
Ti9;*XaJL68,.Ti9;!n{,.Ti9;!IC"4!\I-),.JL!'9;!# f79;6%$p^jY/:dgj  S>A.9B,_(B*'4!'Ti9;!iJL!f "!I-)9;689B&N&)9i1h`%,.9O{,k!I-)9B,.A.(+*'9;!I>









7h468(+*¤ "!I-)9;68 DcA_A.&)(B*DF(B*i-N9BA4!'Tn$9BQ'a4'TiA.,.(B*w79;6%?!'9;68Ti,.9©4!'7n30,k687w,kM #%$'&)(+*!',.-)-%³1´³©9;6HAKaDI4'-)9;68-;1`%,.9
R9;6H9B(+*!'4!'TP79;6 ¦WV;.>"Z{A aDF(B*'9%4!'7 {WV ;>%9B&)(B*i3§,!'7,.TL\c9B,_-:MP,.-)-)9BA.&9B,k!'9;6MJL7,2²hQB,.9;68-)9;!	¡9B-¥6)D>
9B79;6)MP9B-G*'J'79©3§,6H7,kM#%$'&)(B*!',.-)-P³h1qr	7,.&G\'4'-),.9;68-;1{ "M #p!*Di!'Tw 3§,6H79B,k!¤JLy'-),kMP,.9;68-)9B&Ol'(B*'9;MOD
Q;460RSDi!'7&)-G6)4\I-G46)$^9B&)-),kMOMP4!'T©4!I-)9;6S#%4'&G!'4'-)Q;4!'TO79;60Di$'TI9B&)(+*',k6)M-)9;!	l'-G6)4\I-G46)\cJL!'&)-GDi!I-)9;!iJL6g>
Ti9B&)-)9BA.A.-;1
«¸)( *,+ .-  Á Ê ¿ )»NÃ Á¨¿ ¼Â PÃÅ®º»NÂ5Ãe¼  Ã Á É0/ Á  ,)ÃeÊËÅ
 "M =0DI*MP9;!®79;6n`%,.(+*I-)9¥C"4!\i-N,_J'!DFA.-G*'9BJL68,.93:46879;!®7,.9 {,k!I-)9B,.A.(+*'9;!I3S9BA_A.9;!IC"4h!\I-),.JL!'9;!#  9B,k!I>
Ti9¥CGa4*6H-;h4M 7,_9O9B&GDiM-)-)9B,.A.(+*'9;!'7,.(B*i-N9«Q;4689;y6BaDF&N9;!i-),.9;689;!X1#%4'&59B,k!'9;M @Di68,kDF-N,_J'!'&GDi!'&GDF-NQ:CGa46§7,.9
%9B&GDiM-)9;!'9;6HTi,.9]3546879;!£7,.91$%^jY/:dgj e>%A.9B,.(B*L4!'Ti9;!Di$'TI9BA_9B,.-)9B-mo#%$'&)(+*!',.-)-f/1kI1q/isB1¨#:A_&]t,2>
Ti9;!ICE4!\I-),.JL!'9;!Q;4M 9 49;\i-N,_I9;!$L¨Ji-)9;!I-),kDFA  N ;	9;68Ti9;$^9;!w&N,_(B*¤7,_9fª¤9BA_A.9;!IC"4!\i-N,_J'!'9;!1# XmdÍFsB1XZ5a46
-G6)Di!'&)AkDF-N,_J'!'&),k!iFDi68,kDi!I-)9©l''&)-)9;MP939;6H79;!]7,.9B&)9	!DF(+*­79;M Gpi7,j[>"@{9;\i-)J'64!'7n79;!n!'9;68TI,_9B9B,2>
³L×
ri  :^	  k		 		  		 	 !^  6Y	
Ti9;!I3S9;68-)9;!fÐ  \IAkDF&)&),2²hQB,.9;68-;1
  /*3) Í(0 #" 
  ) 
`%9;6!84'&N-GDi!'7  #
	?&)9B,t,_TI9;!'Q;4'&)-GDi!'7Q;4M 9 49;\i-),.i9;!  ; p 1¨Y>Õ%y9;6)Dc-)JL6

mdÐM'©s #
	 " 0 mo³1k;s
±:!i-)9;6e#p4'&G!'4'-)Q;4!'T	79;6S`%9¥²[!',.-),.JL!79;6%UPV[WWYÒ&)(+*'9;!ZX4!\i-),.JL!	79B&%l''&)-)9;MP&«mE%Ad1md/12/`Wis"sCKJiA.Ti-
Ó (*  #
	^" 0 mo³1q/is
`%,.9«UPVXWWYX&)(B*'95ZX4!\i-N,_J'! Ó®79B&0l'L&)-N9;MP&,.&)-SMP,.-79;6¦CE6H9B,_9;!nUPVXWWYX&)(B*'9;!OZX4!\i-N,_J'!  qÌ¢a4$9;6?9B,k!'9
|%}~;¨Y>A_9B,.(B*L4!'T	i9;6)$4!'79;!
Ó "  qÌ{#  qÌ  N # Ó Î mo³1q¯is
MP,.-079;65ztaJi&G4!'T Ó (* "  qÌ (* mH;'  qÌ! N # s 0 mo³1´³Ls




#  m  u #Í   #£Í s "  x 3 S     x ms9  ~ m FÎGÐPs x m s 0 mo³1qris{&S3546H79%7,_9{\§Ji-GDc-),.JL!PCGa46?9B,k!]%,.-)-N9;6M,_-0RSDF&),.&0TI9B3vaDi*'A.-;1os   x mjsOy5,.&)-079;6St,_TI9;!ii9;\I-)JL6Ö1Lª¶aDi*'A.-MODi!f!'J'6)MP,.9;68-)9P6)DF7,kDFA.9«t,_TI9;!ICE4!\I-),.JL!'9;!
 -




qÌ (* m86'tqÌ  s  "   Î mo³1bcisqÌr"tsYqÌ   vxCx v mtÎGÐPsOyvÎ  "ts xCx v   ~ mdÐPsOy«Î  "ts   x ms4y 0`%,.9B&)9f%A.9B,.(+*'4!'T*XaDi!'Ti-PyDi6)DiM9B-G68,.&)(B*niJL! 4!'7ÐDi$X1XZ:a46  9;68Ti,k$'-P&),.(+*¤9B,k!'9Ôz{aJI&G4!'Ti&)&)(B*Di6
 "ts    mtÎGÐPsOyLF79;689;! \54'A.A.&)-)9BA.A.9;!n7,.9«?!'9;68Ti,.9B9B,.Ti9;!I39;6H-)9OÐ   79¥²[!',.9;689;!
   m {ÎGÐ   s " 0 mo³1bWis
`%9;6?Q;4'Ti9;*XaJL68,.Ti9%{,.Ti9;!Ii9;\I-)JL6s   x msOy0&N-)9BA.A_-§79;! 84'&N-GDi!'7i9;\I-)JL6t7hDi6B1'`vDF&;L?68JL$'A.9;M 30,k687	Ti9BAdaJi&)-;,k!'79;M 7,.9E\:4'A_A.&)-N9BA_A.9;!n79;6§`%9B-)9;6)M,!DI!i-)9O6'tqÌ 
79B-CVk6' qÌ  Z " mo³1q×is
$9B&N-),kMOM-53S9;6879;!X1`%,.9vz{aJI&G4!'Ti9;!f79;6eC"689B,.9;!wUPV[WWYÒ&)(+*'9;!­Z[4!\I-),.JL! qÌ




 3*) °Í(0      )  )  
 XÍ 2   Í/)
ª ,.9P,k!]AK1¨md¯1k;IsTI9BQB9B,_TI-;hAdaDibc-0&),.(+*­7,.9ÔUPVXWWYX&)(B*'9PZ[4!\I-),.JL!f79B&%l'L&N-)9;MP&07h468(B*7,.9©UPV[WWY[>
&)(+*'9Z[4!\I-),.JL!f9B,k!'9B&%=S9¥Cd9;689;!'QB&)'&)-)9;MP&%Di4'&)7h6a4'(B\F9;!X1Z:a46e7,_9Pl'-G6)4\I-G46)\FJ'!'&)-GDi!I-)9;!9;68Ti,k$'-5&N,_(B*
Ó (* " Ì (* '$%  " Ì (* m86' Ì %  s Î mo³h1kis
Ó "Ó    vxBx v m{Î¥ÐPs Î
Ì "  Ì   vxBx v m {ÎGÐPs  Î%  "  xCx v V   ~ mEÐ«s '   ~ mdÐPs Z	G"
 xBx v %   ~ mdÐPs	 0
`%,_9 \:4'A.A_&N-)9BA.A_9;!IJL! Ì (* $9B&N(+*689B,k$^9;!w7,.9©t,_TI9;!'Q;4'&)-;aDi!'79O79B&%=S9¥Cd9;689;!'QB&)'&)-)9;MP&X7,_92\54'A.A.&)-)9BA.A.9;!
iJL!Ó (* 7,.95t,_TI9;!'Q;4'&)-;aDi!'79:79B&$^9B-G6)DF(B*i-N9B-)9;!Pl'L&)-N9;MP&;1F`vDF&{=S9¥Cd9;689;!'QB&)'&)-)9;M 3546879S&)J%Ti9B3aDi*'A.-;
7hDib09B&¨,kM¶!'9;68TI,_9;$^9;689B,.(+*79;6@DFA.9;!'QBQ;4'&)-aDi!'79079B&{$9B-G6)Dc(+*I-)9B-)9;!l'L&)-N9;MP&emK-y',.&)(B*'9;683S9B,_&N9e 0 0  65
689BAkDF-),.vQ;4uw4 NÔ!I>¡S,k!I> 8X9;68J's{\F9B,k!'95{,.Ti9;!'Q;4'&)-aDi!'790$9B&),.-)QB-;1F`%,.90{,.Ti9;!I3S9;68-)&Gy^9;\i-¥689;!79;6{=S9¥CK9;6H9;!'Q¥>
&)L&N-)9;MP9vDi4'&5DI$'&)-)JLbF9;!'79;!4!'7¢*Di6H-)9;!f<%4'Ti9BAk!f3S9;6879;!­,Mµ#p$'&)(B*!',.-)-%Ñ1q¯7,.&G\L4'-N,_9;6H-;1h`vDc&5*'9B,kbF-
79B-Q Ì (* R "  0 mo³h1k;/Is
 "!ICdJiA.Ti9B79B&)&)9;!n\;DI!!f7hDF&5t,.Ti9;!i3S9;68-¥y68JL$'A.9;M3§,_9:CdJiA.Ti-SCdJL6)MP4'A.,.9;68-:39;6H79;!
m86' Ì&%  s  " 0 mo³h1k;¯Is
u¢,.-K§,.A2CK9P79;60<%<%=?>"uwDF-¥68,.xfu A aDibc-0&),.(+*­7,.9B&)9«A_9B,.(B*L4!'T]4M«CKJL6NMP9;!
m Ì '+% )(* s!%   "  Î mo³h1kB³'s
79B-|V - '    Z "  Î mo³h1k;rIs- "  -    v
    v mtÎGÐPs  "  Ì   v    v m{ÎGÐPs '     v      v Vb%   ~ mdÐPs Z (*  0 mo³h1k;ÑIs
`%,_92\54'A.A.&)-)9BA.A.9;!79;6%z{aJi&G4!'TI&)&)(B*Di6    m{Î¥ÐPs$^9B&)-),kMOMP9;!7,_9	!'9;68Ti,.9B9B,.Ti9;!I3S9;68-)9i1`%,.9_84'&)-¥Di!'7&8>





A_,.9;68-§A_,k!'9;Di6§MP,.-079;6Sv6BaJLbc90iJL! - 1'l'JLMP,.-S30,k687f7hDF&0{,.Ti9;!I3S9;68-Gy68J'$'A_9;M iJ'! - ,k!lL?68JL$'A.9;MP9:iJL!




«¸ * Á 	 ¼ÅX½  Á Ê 	 É[»$¼ 	p¿ ½ À Ã Á ÊË»8ÉXÃÅ À ÃÅ¶º»)Â:ÃS¼ Ã Á É0/ Á   NÃSÊ
 "M #%$'&)(+*!',.-)-%³1q/O3:46879v7hDF&%<%<%=?>t,_TI9;!i3S9;68-Gy6HJL$'A.9;M M,_-8§,_A2Cd9O79;6%Di$'Ti9B&N(+*',k6)M-)9;!l'-G6)4\I-G46g>
\FJL!'&)-GDI!i-)9;!ÔCKJ'6)MP4'A_,.9;68-1XZhJL6)MDFA*DF-%7,.9©t,_TI9;!i3S9;68-)TIA_9B,.(B*L4!'T7,.9OTiA.9B,.(+*'9©l'-¥6)4\i-¥46:30,.9«,kM=0DI*I>
MP9;!79;6l'-GDI!'7hDi687'><%<%=%1 i9B7J'(B*«*Dc-7,.90<%<%=?>"uwDF-G68,.xC a46jTL68JLbc9{A.9;MP9;!I-GDi68QB9BA.A.9;!P9B,k!'9SQB°\IA.,_&N(+*'9





±:M 7,_9	<%<%=?>"uwDF-G68,.x - " Ìr'.%  (* DI4IC9B,k!'9©\FJLMy'A_9Bxn*'9;6)MP,.-)9B&)(B*'9OZJL6)M Q;4]-¥6)Di!'&8CdJL6)MP,.9;689;!
&),k!'7]QB3S9B,l'(B*68,.-)-)9P!'Ji-83S9;!'7,_TnmoLTIAK1Di4'(+*PVXciÑZKs 
i1itA_,kMP,k!',.9;6)4!'TP79;6L?*DF&)9;!IC"Di\I-)JL689;!7,_9§7,_9%l'-G689;4y*Dc&)9;!   ~ mdÐPsX79B&S=S9¥CK9;6H9;!'QB&)L&N-)9;MP&{9;!I-G*DFA.-)9;!4!'7
/1htA.,M,!',.9;6)4!'TiJL!lL?*DF&)9;!IC"Di\i-NJL689;!  ~ Di4'&079;6S`%9¥²[!',.-),.JL!79;6?C"689B,.9;!]l'-¥6)4\i-¥46)\FJL!'&)-¥Di!i-N9;!X1
 0;Í *  3.*)   ~ mdÐPs
`%,.9©<%<%=?>"uwDF-G6H,_x - 3546H79«,k!wAd1mo³h1kÑis?CGa46:9B,!n=S9¥Cd9;689;!'QB&)'&)-)9;M MP,.-v!',.(+*I-%i9;68&)(B*I30,k!'79;!'79;!
l'-G689;4y*Dc&)9;!CdJL6)MP4'A.,_9;6H-;1X`%,.9©l'-G689;4MODc-G68,.QB9;!­CGa46:7hDF&v$^9B-G6)DF(B*I-)9B-)9Ol'L&N-)9;M4!'7w7hDF&v=S9¥Cd9;689;!'QB&)I>
&)-)9;MµADc&)&)9;!f&N,_(B*]M,_-§79;689;!]l'-G6H9;4y*DF&)9;!]DI4'&)7h6 a4'(B\F9;!wmo'TiAd1h%Ad1md/^1bc`Wis8s
 ~ " '  	   ~ 3    Î mo³h1 Bcis
 ~ " '  	   ~ 3   <  0 mo³h1 BWis
`%,.9Ô?!'9;68Ti,.9;Di$*XaDi!'TI,_T'\F9B,.-DcA_A.9;6Pv6ÖaJLbF9;!n3546H79OQ;4M 8X3S9B(+\F9P9B,k!'9;6a4$9;68&N,_(B*I-)A.,_(B*'9;!`vDI68&)-)9BA.Ak4!'T
!',.(+*I-{9Bxy'A_,.QB,.-DI!'Ti9BTi9;$9;!X1Z a46l''&)-)9;MP9SMP,.-¦RSDF&N,_&M a4'&)&)9;!vDcA_A.90v6 aJLbF9;!%!'J'(+*MP,.-79;M®#0-NJLMP,k!'79Bx
&wi9;6H&)9;*'9;!f3S9;6879;!X1Z:a46?7,.9P`%, 4Ò9;6H9;!'Q%79;65l'-G6H9;4MODF-G68,.QB9;!	9;68TI,$'-:&),.(B*
%  ~ "  ~ '  ~ "z'  	  m  ~ '  ~ s 3     4 <  0 mo³h1 ;×is
`vDF&0 "!Ii9;68&N9%iJL!2%  ~ &)JiA.A.-)9%9B,k!'9vZJL6)M Di!DFA.JiTPQ;4fAK1¨md/1bci×IsDi!!'9;*MP9;!X^7hDiMP,.-0u9B,k!'9P*'9;6)MP,.-)9¥>&)(B*'9vZJL6)M Di!!',kMOM-
%  ~ " '  	  m  ~ '  ~ s 3     ( <   3 4 =   <  Î mo³h12/iis% /(*~ " ' ¶m   Ìm  ~ '  ~ sY# ' s 3 ( =   <  0 mo³h12/;s
Z[DIbF-0MODi!	7,.9B&)9_L*DF&N9;!ICEDi\I-)JL6H9;!	Q;4	9B,!'9;6§uwDF-G68,.x	Q;4'&GDiMOM9;!
 "ts xCx v  3  <  y Î mo³h12/i/is
&)JOAdaDibc-0&),.(+* %  (* MP,.-:79;60¡¨6)Di!'&8CdJL6)MODc-),.JL!
%  (* / %  (*   mo³h12/i¯is
,k!f7,.9PTi9B3 a4!'&)(B*I-)9%ZhJL6NM$6H,!'TI9;!X1
 3.*) %   0XÍ *) ' ~
`v468(B*n{A.,kMP,k!',_9;6N4!'T¢79;6L?*DF&)9;!IC"Di\I-)JL689;! ' ~ Di4'&%79;6:`%9¥²[!',.-),.JL!n79;6§C"689B,.9;!nl'-G6)4\I-G46)\FJL!'&N-GDi!I-)9;!\;DI!!O7,.9v<%<%=?>"uwDF-G6H,_x,!	*'9;6)MP,.-)9B&N(+*f\FJ'MOy'A.9BxL9:ZhJL6NMa4$9;6gCGa4*68-03S9;6879;!X1IZ5a46{7,.9%-G6)Di!'&HCKJL6NMP,.9;6g>
-)9;!l'-G6)4\I-G46)\FJL!'&N-GDi!I-)9;!OTI,_A.-{VXciÑZ
'  ~ v ( ~  Ìm{ÎGÐPsY"  xCx v m{ÎGÐPsk# '   xCx v Î mo³h12/F³Ls
 kUl	!P:^		 	 		$	
  6Y	 ri¯
3J'$9B,7,.9  xBx v m {ÎGÐPs{689B,k!]6H9B9BA_A¨&),k!'71ht,!'9PDi!DFA.JiTi9P¡6NDi!'&8CdJL6)MODF-N,_J'!OTi,.A.-SCGa460l''&)-)9;MP9vMP,.-%RSDF&),.&




H79B-  `" H79B-  w"¶ 0 mo³h1q/iÑIs
l'JLMP,.-p\Di!!	7,.9O<%<%=?>%A.9B,.(+*'4!'T	CdJiA.Ti9;!'79;6)MODibc9;!fTi9B&)(B*68,.9;$9;!3S9;6879;!
m ÌE'$% )(* s6%   "  Î mo³h1q/`cIs


 lV ÌE' % )(* Z  (* 
  
 (,*   %  
  
"  Î mo³h1q/`WIs
-  "  Î mo³h1q/i×Is
 "  3 (   <   =  ' ( ~ %   ~   x m {ÎGÐPs  Î
- " s 
 Ì    vxCx v m{ÎGÐPs'     v  xBx v %    (*~ mdÐPs  3    ~ v ( ~  3   <   =  3   <  v v  =  y 0
 "!f7,.9B&)9;6§ZhJ'6)M ,.&)- - \FJLMOy'A.9Bx]*'9;6)M,_-N9B&)(+*X1%Ad1¦mK³h1q/i×is?\;Di!!Di4'(B*fDFA.&
79B- 
 - mtÎGÐPs  " mo³h1q¯iIs
Ti9B&)(B*68,.9;$9;!3S9;6879;!X1 - ,.&)-9B,!'9	QB\iA.,.&)(B*'9ÔR?A.JL(B\I-G68,.7,kDFTiJL!DFAkMODc-G68,.x $^9BQLa4'TiA.,.(+*79;6l4y9;68AkDFTi9;!X1
`%,_9P`%,kMP9;!'&),.JL!79;6:9B,k!'QB9BAk!'9;!R?AdaJi(B\F9v3§,6H7¢7h46H(+*7,.9P`%,_(B\F979;6%l4y9;68AkDFTi9;!n4!'7n79;!nMODFx',kMOD>
A_9;!`v689;*',kMOy4'A.&%79;60?!i-830,.(B\iAk4!'T	79;6vUPVXWWYX&)(B*'9;!fZX4!\i-),.JL!!DF(B*f&Gy*XaDi6H,_&N(+*'9;! 5Di6NMPJL!',.&)(B*'9;!
Ti9BTi9;$9;!X1t#p!DFA.JiT¤9B,!'9;6z=?> 8X9;68A.9BTL4!'T\;DI!! - DFA.& L?68J'7h4\i-P9B,k!'9;6©4!I-)9;689;!`v6H9B,_9B(B\I&GMODF-G6H,_x "
m.	H6;:P:¥i
 >.: J«I:G .+sBX9B,k!'9;6`%,DcTiJL!DFAkMODF-¥68,.x4!'7n9B,k!'9;6%JL$^9;689;!n`v689B,.9B(B\i&GMDF-G68,.xm<> ,
,!6;:P:¥I	
 >.:JPi:¥/.Bs:7hDi68Ti9B&N-)9BA.A_-%3S9;6879;!X1X`%,.9©R?AdaJi(B\F9PiJL!"04!'79;!i-N&Gy689B(B*'9;!n,k!],k*689;6
v6BaJLbc9%79;!'9;!fiJL! - 1`vDP79;6eTiA.9B,_(B*'9P#5A.TiJ'68,.-G*MP4'&5Di4'(B*fQ;460R?9B&)-),kMOMP4!'T	79;60 "!Ii9;68&N9;!fiJL! -
Q;465z aJI&G4!'TO79;6:|%}~Y>A.9B,_(B*'4!'TO,k!fZhJ'6)M iJL!f%Ad1mE/1k;/F³'s$9;!'4'-)QB-:30,k687&)JIA_A¨*',_9;6e7,_9TiA.9B,.(+*'9\0Ji-¥DF-),.JL!	30,.9v,kM #%!*Di!'TfR£i9;683S9;!'79B-03S9;6879;!
- " " (*  (*  (,* 0 mo³h1q¯s
`%,_9{8Ò9;68A.9BTL4!'TOiJL! - 30,k687©,kM #%!*Di!'T©R 9;68AdaDi4'-)9;68-1LZ:a46?7,.9v&¥y9BQB,.9BA.A_9PZJL6)M iJL! - ,.&)-079;60!'4I>
MP9;68,.&)(B*'9%#p4ICd30Di!'7OCGa46?7,.9{8X9;68A.9BTL4!'T©y68J'yJL68-N,_J'!DFAXQ;46`%,kMP9;!'&N,_J'!	iJL! - 1'`%,.95`%,kDFTIJL!DFAk$'AdaJi(+\c9




m * s (* 




rF³  :^	  k		 		  		 	 !^  6Y	
l'JLMP,.-:AdaDibF-S&),.(+*%Ad1mo³1q/i×is?&)(B*689B,k$9;!nDFA.&
" (,*  (*  (*  " 0 mo³h12¯i¯is
`%,.9O`%9B-)9;6)M,!DI!i-)9;!iJ'!("4!'7 ¶&),k!'7w,.79;!I-),.&)(B*i1 "!ICdJiA.Ti9B79B&)&N9;!n9;68Ti9;$^9;!n&),.(+*7,.9©?!'9;68Ti,.9B9B,2>
Ti9;!I3S9;68-)9vÐ  Di4'&
79B-BV  (,* m {ÎGÐ  s Z "  Î mo³h12¯F³Ls
    79B-BVm  S m {ÎGÐ  s)s (* Z "  0 mo³h12¯iris
`%,.9{84'&)-GDI!'7&)i9;\I-)JL689;!  \ aJL!!'9;!fDi4'&?79;!f{,.Ti9;!Ii9;\I-)JL689;!  79;6?uDc-G68,.x  (,* $9B&N-),kMOM-3S9;6879;!
 (*  "  Î mo³h12¯iÑis
 "  (,*  (*   %   Î mo³h12¯`cis
 " % )(*   (*    0 mo³h12¯`Wis
#%4ICKTL6N4!'7 79;6L§9;6)MP,.-),.QB,.-;aDF-niJL! - ,.&)-]7,.9`%9B-)9;6)MP,k!Di!I-)9wIJL!  (* 689B9BA.Ad1:Z5a46	9B,k!Cd9B&)-)9B& 
3S9B(+*'&N9BA_-:7,.9P`%9B-)9;6)MP,k!Di!I-)9vIJL! (* Di![]89B79;M?!'9;68Ti,.9B9B,.Ti9;!I39;6H-vÐ  7hDF&0@{JL6HQB9B,_(B*'9;!X1±:MDFA.A.9!'9;6HTi,.9B9B,_TI9;!i3S9;68-)9,k!9B,k!'9;M  g!i-N9;68 DFA.A:Q;4¤²[!'79;!X3aDi689f9B,k!&)9;*69;!'Ti9B& \§9B-)Q]iJ'!l'-Fa4'-NQB&)-)9BA.A.9;!
!XaJi-),.Th1`vDF&:#p4 Nf!'79;!]IJL!f9;!I-GDi68-N9B-)9;!]t,_TI9;!i3S9;68-)9;!nMP,.-:Ti9;6)DF79;M !I-GDi6H-G4!'Ti&)TL6NDF7f,.&)-vDi4IC7,.9B&)9
ªw9B,.&)9f9;$^9;!ICEDFA.A.&f4!MfaJiTiA.,.(+*X1t`%9B&G*DFAk$w3§,6H7,M 3S9B,.-)9;689;!!',.(+*I-O7hDF&@{9;6)*DFA.-)9;!iJL!¤79B-BV  (* Z,k!
#%$* aDi!'Ti,.TL\F9B,.-:iJL! w4!'7nÐ4!I-)9;68&G4'(B*i-&)JL!'79;6)!	7,.9P{,.Ti9;!I39;6H-)9   Lm {ÎGÐPs¨iJL! (*
79B-BV  (* m{ÎGÐPs'    m{Î¥Ð«sS  Z "  Î mo³h12¯i×is
79B-wV  (* m{Î¥Ð«s Z " 
 
   m{Î¥Ð«s 0 mo³h1 ³Lis
`%9;6S@{9;\I-)JL6  "ts    m{ÎGÐPsOy09;!I-G*XaDFA.-07,.9O{,.Ti9;!I3S9;68-)9%iJ'! (* 1'`%,.9«R?9B7,k!'TL4!'Ti9;!
   m{ÎGÐ   sF"  mo³h1 ³h;s
A.,.9¥CK9;6)!­7,.9v!'9;68Ti,.9B9B,.Ti9;!I3S9;68-)9%Ð   1'`%,_9:`%,kDFTiJL!DcA$'AdaJi(B\F9%iJ'! (* &),k!'7f30,.9B79;6)4M*'9;6)M,_-N9B&)(+*X'7hDC a46S7,.9 "£4!'7®uDc-G68,.QB9;!	Ti,.A.-
"  "  0 mo³h1 ³L/is
`%9;6:@{9;\I-)JL6:79;6    m{ÎGÐPsS,.&)-P689B,k!w689B9BA.Ad1`%,.9    m {ÎGÐPs aDi!'79;6N!n&),.(+*,!39B,.-)9;!¤!'9;68Ti,.9;$^9;689B,.(+*'9;!
MPJL!'JI-)JL!f4!'7]9B,k!­9ON©QB,.9;!i-)9B&:#%4ICK&G4'(B*'9;!f79;6\54'A.A.&)-)9BA.A.9;!w,.&)-:MfaJiTiA.,.(+*X1
P¸  ¼0ÉXÃ Á 	 )Å À	  À É[Ã  ¿ ¼vÂ
 "M®#%$'&)(B*!',.-)-³h12/S3546879S7,.95!'9;6HTi,.9B9B,_TI9;!i3S9;68-)TIA_9B,.(B*L4!'TP,kM¶=0Di*M9;!P79;6¡e,_T'*i-8>R?,k!'7,k!'TF>"ZhJ'6)MP4I>
A.,.9;6)4!'TODi$'Ti9BA.9B,.-)9B-;1i`%,.9:9;!i-N&)-GDi!'79;!'95A.9B,_(B*'4!'TÔmo³h12¯i×is¨*XaDi!'Ti-yDi6)DIMP9B-G68,.&)(B*PiJL! f4!'7fÐDi$X1F`%,.9\:4'A_A.&)-N9BA_A.9f9B,k!'9B&v{,.Ti9;!I3S9;68-)9B&    m {ÎGÐPsS$9B&)-N,MMv-:9B,k!'9;!?!'9;68Ti,.9B9B,.Ti9;!I39;6H-vÐ   "¶Ð	1hl'JLMP,.-%&),k!'7!'4607,.9_\54'A.A.&)-)9BA.A.9;!¤79;65z{aJI&G4!'Ti&)&)(B*Di6    m{ÎGÐPstiJL!] g!i-N9;689B&)&)9i1Z5a46S7,.9O!L4MP9;6H,_&N(+*'9Oz{aJi&¥4!'T©79B&L6HJL$'A.9;MP&53S9;6879;!CdJiA.Ti9;!'79Pv6 aJLbc9;!	9B,!'TI9¥C a4*68-# 
 k kl  
	  YY !{ _
	 9^  rir
 m{ÎGÐPsj,.&)-7,.90#%!'Q;Di*'Ah79;6?!'9BTLDF-),.i9;!{A.9;MP9;!I-)9079B&@{9;\I-)JL6H&   LmtÎGÐPsB1¥`%,.9ply6a4!'TI90iJL!  m{Î¥ÐPs,!'7,.QB,.9;689;!79;!£!'9;68TI,_9B9B,.Ti9;!I3S9;68-©Ð  1H§,.9;6)Di!9;6N\F9;!!i-OMODI!79;!.84'&GDiMOM9;!*Di!'TwiJL!  m{Î¥ÐPsMP,.-«79;M RSDi!'7,k!'79Bx  1`v46H(+*¤7,.9f,!¤#%$'&)(+*!',.-)-³h1q¯]DI!'Ti9BTi9;$9;!'9;!¡¨6)Di!'&HCKJL6NMODF-),.JL!'9;!n9;6N689B,.(+*I-MODi!XX7hDib  mtÎGÐPstCGa46%?!'9;68Ti,.9;!w4!I-)9;6)*DFAk$n79B&v4!I-)9;68&)-N9;!]@DcA_9;!'Q;$DI!'79B&­mEÐ ®Ð,FHGIKs:,.79;!I-),.&)(B*\54'A.A¨,_&N-;1#%!f79;!]ly6a4!'Ti9;!fiJ'!  m{ÎGÐPs?$9BQLa4'TiA.,.(+*nÐ Ti,k$'-079;6§ªw9;68-SJL$^9;6)*DFAk$79;60ly6)4!'Ti&)-N9BA_A.979;!]RSDi!'7,k!'79Bx]79B&:9;!i-N&Gy689B(B*'9;!'79;!]{,.Ti9;!I3S9;68-)9B&5DI!
 m{Î¥Ð   'isY#!"  m{ÎGÐ   #is"   / #% 0 mo³h1´³L¯Is
R9B,¨9;!I-GDi68-)9B-N9;!©t,_TI9;!i3S9;68-)9;!	,.&)-:7,.9v@:,.9BAqC"DF(B**'9B,.-    9;!i-N&Gy689B(B*'9;!'7]Q;4]$^9;6;a4'(B\i&),.(B*i-N,_TI9;!
 mtÎGÐ   'csY#    "  m{ÎGÐ   #is"  0 mo³h1´³i³'s
`%9;6vy68,k!'QB,ky',.9BA_A 9]@{9;68AkDi4IC079;6vt,.Ti9;!i3S9;68-N9   m{Î¥ÐPs4!'779;6vRSDi!'7,k!'7,.QB9B&  mtÎGÐPs0$9B,tCK9B&N-)9;M ,_&N-5,k!f#%$$X1³h1 57hDI68Ti9B&)-)9BA.A.-;1g8j460R?9B&)-),kMOMP4!'T©79;6§!'9;68Ti,.9B9B,.Ti9;!I3S9;68-)9v9;MyI²h9;*'A_-%&N,_(B*	7hDi*'9;6§9B,k!'9






   	  


#p$$X1j³h1k @{9;6)*DFA.-)9;!n79;6{,.Ti9;!I3S9;68-)9P79;6v<%<%=?>"uwDF-¥68,.x    m{ÎGÐPsS&NJ 3§,_9P79B&PRDI!'7,!'79Bx'9B&
 m{ÎGÐPs
Q;4©\ aJL!!'9;!Xi3S9;6879;!7,_9%@DI68,kDi$'A.9;!  4 m{ÎGÐPs4!'7  ( m {ÎGÐPsj9B,!'TI9¥C a4*68-1i`vDi$^9B,[$9B&N(+*689B,k$'-  4 79;!\iA.9B,k!'&)-)9;!79;6:yJi&),.-),.i9;!$'QB3v1  ( 79;!fTL6BaJ'bF-)9;!79;65!'9BTLDc-),.i9;!   °m {ÎGÐPs
 4 m{Î¥Ð«s " MP,k!s    m {ÎGÐPsH y Î mo³h1´³LrIs
 ( m{Î¥Ð«s " MODFxos    m{Î¥ÐPsHey 0 mo³h1´³LÑIs
u¢,.-,§,_A2Cd9%iJL!  4 4!'7  ( \Di!!79;6?!'9;68Ti,.9B9B,.Ti9;!I39;6H-eÐ   7h468(B*A_,k!'9;Di6H9v "!I-)9;6)yJIADc-),.JL!	QB30,.&)(B*'9;!79;!fA.9B-)QB-)9;!$9B,.79;!ªw9;68-)9;!­79;60 "!I-)9;68FDFA.A_&N(+*DF(B*I-)9BAk4!'T]$9B&)-),kMOM-03S9;6879;!X1
riÑ  :^	  k		 		  		 	 !^  6Y	
{&?&)JiA.A.9;!P7,.9p?!'9;68Ti,.9B9B,.Ti9;!I39;6H-)95DiML?4!\i- 	,M  "!I-)9;68FDFA.AhQB30,.&)(B*'9;!©Ð  4!'7	Ð  #l%OÐ®$9;689B(B*!'9B-3S9;6879;!X1X`%,.9OTi9¥CdJL6879;68-N9«%9;!DI4',_T'\F9B,.-v79;6%!'9;6HTi,.9B9B,_TI9;!i3S9;68-)9&)9B, wmd%Ad1mo³1qriisgsB1,8j4'9;68&)-%&)JiA.A{79;6
4!I-)9;68&)-)9?!'9;68Ti,.9B9B,.Ti9;!I39;6H-$9B&)-),kMOM-3S9;6879;!X1{&¨39;6H79;!  S "  m {ÎGÐ S sB  4 4!'7  ( Di!:CdJiA.Ti9;!'79;!!'9;6HTi,.9;y4!\i-)9;!n$^9B&)-),kMOM-
Ð  " Ð  Î   "  mtÎGÐ  s%Î  4 "  4 m{Î¥Ð  s%Î mo³h1 ³cisÐ * " Ð  # %OÐ Î  * "  mtÎGÐ * s%Î  (* "  ( m{Î¥Ð  # %Ð«s 0 mo³h1 ³Wis
{&¨&)9B,  *    1;#%!'&)JL!'&N-)9;!%A.,.9BTi-{,kM¶$9B-G6NDF(+*I-)9B-)9;! "!I-)9;68FDFA.AÒmdÐ  ÎGÐ  #[%OÐPs\F9B,k!P!'9;68TI,_9B9B,.Ti9;!I3S9;68-;1 "M 3S9B,.-)9;689;!	30,k68730,.9%CdJiA.Ti-0iJL6HTi9BTLDi!'Ti9;!
Ð S 4 * "
Ð S #Ð S (*/ Î mo³h1 ³L×is
C"DFA.A.&  S 4 * £MP,k!s  S Î  S (,* y  (S 4 * "  ( m{ÎGÐ S 4 * sÐ S "M,! s Ð S ÎGÐ S (,* y Î&NJL!'&)-  4S 4 * "  4 m{ÎGÐ S 4 * sÐ S "MDFxgsFÐ S Î¥Ð S 4 * y 0`%,.9B&)9B&0@{JL6HTi9;*'9;!O,.&)-S,k!	#%$$X1h³h12/%&)(B*'9;MODF-),.&)(B*7hDi68Ti9B&)-N9BA_A.-;1±:M 9B,!'9v9;!Di4',.TL\F9B,.-0iJ'! vQ;49;6)689B,2>
   	  
 4
 (
   * =    
x




#%$$X1L³1q/  L g!i-N9;68 DFA.A.&)(B*DF(B*i-)9BAk4!'T	,kM!'9;68TI,_9B,k!I-)9;68FDFA.AmdÐ  Î¥Ð  #$%OÐPs{Q;46SR?9B&)-),kMOMP4!'TO79;6!'9;6HTi,.9B9B,_TI9;!i3S9;68-)9P$9B, 
(B*'9;!Xh&),k!'7 > = l'(B*68,.-)-)9«!'JI-3S9;!'7,.T
%OÐ "/  8  0 mo³h12riis
 k kl  
	  YY !{ _
	 9^  r`c
#5A.&«?68Ti9;$!',.&%79;6% "!I-)9;68FDFA.A.&)(+*Dc(+*I-)9BAk4!'T]9;68TI,$'-%&N,_(B*XX7hDib7,.9©!'9;68TI,_9P79B&vRSDi!'79B&  DiM L4!\I-
nQB30,.&)(B*'9;!]ÐM4!'7¢Ð3A.,_9BTI-
ÐM Ð   £Ð!3 Î mo³h1qrs
 " MODFxks   8 Î   8 4 * y©Î ÐM "MODFxos Ð  8 ÎGÐ  8 4 * y©Î0Ð3 "MP,k!os Ð  8 Î¥Ð  8 4 * y 0`%,_9Ot,_TI9;!i3S9;68-)979;65<%<%=>"uDc-G68,.xwaDi!'79;6)!&),.(B*f,k!TL6BaJLbF9;6H9;!fR9;6H9B,_(B*'9;!wMPJ'!'Ji-)JL!X1`%9B&¥*DFAk$]\;DI!!
QB30,.&)(+*'9;!79;!¤ªw9;68-N9;!  4 4!'7  ( 9B,k!'9fA.,!'9;DI689] "!I-)9;6)y^JiAkDF-),.JL!¤,!¤79;M &)9;*6v\IA.9B,k!'9;! "!I-)9;68FDFA.A m ¶; ( 65's?7h468(+*'TI9¥CGa4*68-:3S9;6879;!
Ð   "Ð3 #  43 43 '  ( mdÐ, 'Ð35s 0 mo³h1qri/Is
¡9B&)-¥689B(+*!'4!'Ti9;! 9;68TLDi$^9;!X{7hDibn&),.(B*9B,k!'9w%9;!Di4',.TL\c9B,_-iJL!  *  9;6)689B,.(B*'9;!AdaDibF-1{`%,.9B&O,.&)-Ô$^9B,79;6:@{JL68TLDi$^9viJ'! OQ;4n$9;6a4'(+\I&),.(+*I-),.Ti9;!w4!'7w$^9B79;4'-)9B-v9B,k!'9;!w$^9B-G6BaDF(B*i-NA_,.(B*'9;!w=S9B(B*'9;!'QB9B,.-)Ti9B30,k!!X1
ªw9B,.-)9;6)*',k!,.&)-f$9B,:79;6OªDI*'A5iJ'!79;6&)'&)-)9;MODc-),.&)(+*'9Zh9;*'A.9;6BS79;67h468(B*7,.9w¡S,.TL*i-H>R,k!'7,k!'TF>
ZhJL6)MP4'A.,.9;6)4!'TvI9;6)468&GDF(B*I-30,k687I,k!OR?9B-G6)DF(B*i-¨Q;4PQB,.9;*'9;!X1i`%,.9B&)9;6?\;Di!!9]9B7J'(+*7h468(B*P7,.9GL{Di6NDiMP9B-)9;6
79B&=S9¥CK9;6H9;!'QB&)L&N-)9;MP&{Di4ICh9B,k!'9e6 aJLbF94!I-)9;6?; ( 65%689B7h4'QB,.9;68-{3S9;6879;!©mo&1B#p$'&N(+*!',.-)-Ñ12/isB1¥u a4'&)&)9;!
{,.Ti9;!I39;6H-)9fQ;4M9;*689;689;!R:aDi!'79;6)!,kMÄ?!'9;68Ti,.9B,k!i-)9;6H DFA.AOmdÐ  ÎGÐ  #t%OÐPsv$^9B&)-),kMOM-P3S9;6879;!X¨&)J,_&N-]7hDF&JL$9;!DI!'Ti9BTi9;$9;!'9¤@{9;6gCEDI*689;!,kM g!i-)9;6H DFA.AÔmEÐ  ÎGÐ  #%Ð«sQ;430,.9B79;6)*'JIA_9;!X$',_&nDFA.A.9{,.Ti9;!I39;6H-)9%Ti9¥C"4!'79;!]&N,!'71
 2Í   Í #% , )
Z5a46[]89B79!'9;68TI,_9Ð S &),k!'77,.9¤CKJiA.Ti9;!'79;!®l'(B*68,.-)-)9!'Ji-83S9;!'7,.ThS3SJL$9B,CGa46 ]89B79;!®l'(+*68,.-)-9B,k!'9#p$'&)(B*XaDF-)Q;4!'Tn79B&P!L4MP9;6H,_&N(+*'9;!¤#p4ICd30Di!'79B&ODi!'Ti9BTi9;$^9;!n,.&)-;1j`vDi$9B,?30,k687 DcA_&[8X9B,.-)9B,k!*'9B,.-O7,.9Ô g!I>
i9;68&),.JL!­9B,!'9;6§uwDF-G68,.x	79;6S`%,kMP9;!'&),.JL!m<14365/7!#;s)=:Ti9B3vaDi*'A.-;1
i1[R?9;689B(B*!'4!'Tf79;6%Di$'Ti9B&)(B*',k6)M-)9;!]l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! Ì uBu vxCx v mEÐ S s:Di4IC9B,k!'9;M meA4'&N-)9;6079;6%6BaJLbF9> 
 * > 0
/1hR?9B&)-),kMOMP4!'TO79;6eCKJ'468,.9;68-G6)Di!'&HCKJL6NMP,.9;68-)9;!fDi$'Ti9B&N(+*',k6)M-)9;!fl'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;! Ì   vxBx v m{ÎGÐ S s
 =   0
¯1#%4ICK&)-N9BA_Ak4!'T]4!'7fZXDi\i-NJL68,.&),.9;6)4!'T	79;60<%<%=?>"uwDF-G68,.x -    vxBx v mtÎGÐPs
    m > - s B> - B> 
  m > - s  ¬ B> = Î  m8s "¶PÎ  m > -  ;s 6 × 0
³h1hR?9B&)-),kMOMP4!'TO79;6:{,.Ti9;!I3S9;68-)9    mtÎGÐ S se79;6S`%,kDFTiJL!DFAk$'AdaJi(B\F9 V  S mdÐPs Z (* mo&1#p$'&N(+*!',.-)-0³1q¯is
   > - B> = " ¬ :>  0
r1hR?9B&)-),kMOMP4!'TOiJ'!  m{ÎGÐ S sBÎ  4 Î  (
    0
r`W  :^	  k		 		  		 	 !^  6Y	
`%9;6¨%9B&GDiM-GDI4ICK30Di!'7%Q;46¨R?9B&)-),kMOMP4!'T%9B,k!'9B&!'9;68Ti,.9B9B,.Ti9;!I3S9;68-)9B&{&)-)9B,.Ti-¨A.,k!'9;Di6{MP,.-79;6¨#%!'Q;Di*'AF¬
79;6{#§-)JLMP9S,k!O79;6?{A.9;MP9;!I-GDi68QB9BA.A.9i1 i9B7J'(+*-G68,.-)-?9B,!TL68JLbF9;6¨IJL!%¬ 4!Di$*XaDi!'Ti,.Ti9;6 8X9B,.-GDi4ICd30Di!'7  *Di4IC)1i`%,.9B&)9;6S9;!I-)&)-N9;*i-?7h468(+*7,.9%Q;46R?9B&)-),kMOMP4!'TP79;6SDi$'Ti9B&)(B*',k6)M-)9;!	l'-G6)4\I-G46)\FJL!'&N-GDi!I-)9;!O!XaJi-),.Ti9
 "!Ii9;68&N,_J'!P9B,k!'9;6uwDF-¥68,.xv79;6{R?A.JL(B\i7,kMP9;!'&N,_J'! >  1FZ5a46{-8y',.&)(+*'9§#p!I3S9;!'7h4!'Ti9;!OMP,.- >
6
Ñi%4!'7>  "/P9;68Ti9;$^9;!f&),.(B*	CdJiA.Ti9;!'79E8Ò9B,_-N9;!
 * " /iiiiI Î
 = "  Î
  " ¯iÑ B> Î
 
" / B> Î





9B,.Ti9;!I39;6H-)9Oy68J [> L4!\I-v!',_(B*I-p!DF(B*'9B,k!Di!'79;6Bj&)JL!'79;6)!TiA.9B,.(+*'QB9B,.-),.TCGa465DFA.A.9 > L?4!\i-N9v,k!n9B,k!'9;M
\FJLMy'A_9Bx'9;!f#:A.TiJL68,.-G*MP4'&:Ti9B&G4'(B*i-S3S9;6879;!X1`vDc&GL68,k!'QB,kyf3§,6H7],k!f#%!*Di!'T© iJL68Ti9B&N-)9BA.A_-1L`%9;6e39¥>
&)9;!I-)A.,.(+*'9	@{JL68-)9B,.AS$9B&)-)9;*I-%7hDi68,k!Xj7hDibf7,.9©Di$'TI9B&)(+*',k6)M-)9;!¤l'-G6)4\I-G46)\FJL!'&N-GDi!I-)9;!fQ;42]89B79;6v?!'9;68Ti,.9







P¸  + Ã?ÅÉ[»¥Ê Ê ¿ ¼vÂ «Ã Á 	 .-  ¾	  À Ã
 "M =0Di*MP9;!79;6`%,_(B*I-)9¥CE4!\I-),.JL!DFA.-G*'9BJ'68,.9O3546879;!n7,.9©t,k!i-)9B,.A.(B*'9;!i3S9BA.A.9 !IC"4!\i-),.JL!'9F! #  mEÍ s:4!'7
7,.9PQ;4'Ti9;*XaJL68,.Ti9;!!'9;68Ti,.9;!nÐ PCdJL6)MODcAQ;46S`vDi68&N-)9BA.A4!'T	79;6:¡9B,.(B*'9;!'7,_(B*I-)9  mdÍFs?9B,!'TI9¥CGa4*68-1h`%,.9¥>






R?9B-G6)Dc(+*I-)9B-©MODI!-G6)Di!'&)AkDF-N,_J'!'&),k!iFDi68,kDi!I-)9iMDFTL!'9B-),.&)(B*'9¢l''&)-)9;MP9f3§,6H7  ,d1qD1{7h46H(+* Gpi/7j>i9;\I-)JL6 {RSDi!'7,k!'79Bx  4!'7wly',!
689;y6BaDF&)9;!I-),.9;68-;1X`%,.9Oly',k!Di$*XaDi!'Ti,.TL\c9B,_-
30,k6872]89B7JL(B*n!',.(+*I-9Bxy'A_,.QB,.-w$9;6 a4'(B\I&),.(+*I-),.Ti-;S7hD7hDF&	iJL6HTi9B&)-)9BA.A.-)9n@{9;6gC"Di*689;! C a46	$9B,.79ly',k!68,.(+*I-G4!'Ti9;!,k!TIA_9B,.(B*'9;6
ªw9B,.&)90Di!I3S9;!'7h$Di6,.&)-1;`%,.9 {WV ;>"Z{AKaDc(+*'954M«CEDibc-DFA.A.9GL4!\I-)979B&6H9BQB,y6HJL\F9;!P=0Di4MP9B&{MP,.-{9B,k!'9;M
!'9;6HTi,.9B9B,_TI9;!i3S9;68-:TiA.9B,.(+*79;6 {WV;>!'9;6HTi,.9
M"ts {Î¥Ð   "Ð y 0 mo³h12ri¯is
 k   6	^
 P ^	 	      [	 ri×





i9;68&)(B*',.9B79;!'9;6fl'L&)-N9;MP9i1Z:a46   f&Gy68,.(B*i-fMODi!iJ'!',_9BAk$'AdaDF-)-¥68,.Ti9;!m<J >_d   696;69=hs {WV ;>Z{A aDc(+*'9;!X1
. 3) Í  
	   *)
8465R?9B&)-N,MM«4!'T	9B,k!'9;6% d&)J'9;!'9;68Ti,.9 aDF(B*'9PQ;4fiJ'68Ti9BTi9;$^9;!'9;65?!'9;68Ti,.9OÐ&NJiA.A9B,k!'9MJL7,2²hQB,.9;68-)9©¡j9¥>
-G6)DF9B79;6)M9B-G*'JL79%IJL68Ti9B&)-N9BA_A.-S3S9;6879;!X1'`%,.9B&)9«$DF&N,_9;6H-eDI4IC79;6S,k!PVbciÑ'×i/×i¯ZiJL68TI9B&)(+*'AkDFTI9;!'9;!l8X9;6g>
A_9BT'4!'Tf79B&0,k6)689B7h4'QB,k$'A.9;!¡j9B,.A_&%79;6 5V ; p pi




 Ì   vxBx v m{Î¥Ð«s '     v  xBx v %   ~ mEÐ«s#  m{Î¥ÐPs  " 0 mo³h1qrF³'s
{&©$',.9B-)9B-O&N,_(B*DFA.&)JwDi!X¨7,.9¢?!'9;68Ti,.9fQ;479;M iJL68Ti9BTI9;$9;!'9;!ªw9;68-OÐ Q;4¤²hxL,.9;689;!X18j46«R?9B&)-N,M«>
M«4!'Tn79;6Ot,.Ti9;!i3S9;68-N9©,kM >=§Di4M 30,k68779;6@{9;68AkDi4ICp79;6z{aJi&G4!'Ti&N&)(+*DI6    m{ÎGÐPs§9;!i-NADI!'Tw79;6
<%Di!i-N9;!	79;6¡j9B-G6)Dc9B79;64!I-)9;68&¥4'(+*I-;1'`%,.9B&)9B&0@{9;6gC"Di*689;!,.&)-0i9;68TIA_9B,.(B*L$DI60MP,.-S79;!	Q;460R?9B&)-),kMOMP4!'T
79;6vly9;\I-G6)DcAqC"4!\I-),.JL!wIJL!n4!'Ti9BJL687h!'9B-)9;!¤l'L&)-N9;MP9;!wDi!'Ti9B30Di!'7-N9;!¢l'-¥6)Di*'A.9;!MP9B-G*'J'79;!X1{{&%3S9;6g>
79;!n&)JLMP,.-%7,.9O9BxDi\I-)9;!wz aJi&¥4!'Ti9;!nÐ   Di4IC79;!w¡j9B-G6)Dc9B79;6)\;Di!I-)9;!w$^9B&)-),kMOM-;1X`%,.9B&%Ti9B&)(B*',.9;*i-PMP,.-9B,!'9;6S g!i-)9;6H DFA.A.&)(B*DF(+*I-)9BAk4!'T©Di!DcA_JIT%#p$'&)(B*!',.-)-³1´³h1F "M±:!I-)9;68&)(B*',.9B7©Q;46t7JL68-$9B&N(+*68,.9;$^9;!'9;!	@{JL6g>
Ti9;*'9;!'&)3S9B,.&)9O30,k687*',.9;67,_9	!'9;68Ti,.9OÐ ²hx',.9;68-«4!'7w79;6:@{9;\I-)JL6 9;!I-)AkDi!'Tf9B,k!'9;6vl'-G689B(B\F9]m * Î = s Di68,.,.9;68-
Ð "     Î
 "  * #  m = '  * s%Î    0 mo³h1qrirIs
0,.9;6)$^9B,9;683S9B,.&)-:&),.(+*7,.9P@{9;683S9;!'7h4!'Tf79;6%Di$'Ti9B&)(B*',k6)M-)9;!]l'-G6N4\i-G46N\FJL!'&)-GDI!i-)9;!fDcA_&%&N9;*60iJ'68-)9B,.A2>
*DCK-1`%,.9B&)9w$6)Di4'(B*'9;!!'46	9B,k!MODFA%$9B,%79;6iJL68TI9BTi9;$9;!'9;!!'9;6HTi,.9 ,kM Õ%68-)&G6)DI4M $^9B&)-),kMOM-





bF9;6879;M \;Di!!7,.95&¥y9BQB,.9BA.A_9PZJL6)M®79;6S<%<%=?>"uwDF-G68,.x ÌG'l%  (* CGa46{AkDi!'TiTI9B&)-G689B(B\i-N95l4y9;68QB9BA.A.9;!Q;46
R9;6H9B(+*!'4!'T©79;6§{,.Ti9;!I39;6H-)&)(B*Di6   mtÎGÐPs{4!'7f7hDiMP,.-:79;60l'(+*!',.-)-¥y4!\i-)979;60 d&NJL9;!'9;68TI,_9 aDc(+*'9;!
MP,.-079;6Sl'-G689B(B\F9m  * Î  = s,k!	TiA.9B,.(B*'9;6Sªw9B,.&)9vDi4'&)TI9;!L4'-)QB-S3S9;6879;!X1'Z5a46?7,.9«<%Di!I-)9;!	DFA.A_9;6§¡9B-G6NDF9B79;639;6H79;!f&)JO7,.9Pl'(+*!',.-)-Gy4!\I-)9OMP,.-:79;60 d&)J'9;!'9;68Ti,.9 aDF(B*'9P9;6)MP,.-)-)9BA.-;1ª,k687f7hDF&5¡j9B-G6)DF9B79;6N!'9B-)Q%Cd9B,k!
Ti9;!L4'TPTi9B3aDi*'A.-;i9;!I-)&)-)9;*I-DcA_&0l'(B*!',.-)- aDF(B*'9%,k!O79;!	¡9B-¥6)DF9B79;6)!9B,k!	`v689B,.9B(+\PJ'79;6?9B,k!O@:,.9;689B(+\1'`%,.9
#p!'Q;Di*'A{79;6¡9B-¥6)DF9B79;6B7,.9OQ;49B,!'9;6 d&)J'9;!'9;68Ti,.9  aDF(B*'9f$9B,.-G6)DFTI9;!XX,_&N-«* aDi4I²hTf3S9B&)9;!I-)A.,.(+*nTI9;68,k!'Ti9;6
Ñi  :^	  k		 		  		 	 !^  6Y	




["¶iÎ 0B0C0     * Î   = Î    Îvm    s Î
   Î
   0









mdÐ   'wÐPs " 
 

= # = 
    !    0 mo³h12riÑis
`%,.9«Õ%$^9;6' aDF(B*'9;!',!I-)9BTL6NDF-),.JL!,.&)- a4$9;6:DFA.A.9«R?A aDF-)-)9;6e79;65 E&)JL9;!'9;6HTi,.9  aDF(+*'9PDi4'&)Q;4IC a4*689;!X1`%,_9Pv6)4yI>
y9;!'TI9B&)(+*I30,k!'7,.TL\F9B,.- !   30,k687¢DI4'&079;6S#%$'A_9B,.-G4!'Tf79;6§!'9;68Ti,.9B9B,.Ti9;!I3S9;68-)9O$9B&)-N,MMv-
!   " > Ð  >  """" =  # =
0 mo³h12r`cis
 d&N-5TiA.9B,.(+*­79;6 {WV ;>!'9;68Ti,.9PÐ 	 '&)JP9;!I-)&Gy68,.(B*i- !   79;6 ¦WV;.>9B&)(B*i30,k!'7,.TL\F9B,.-;1`%,.9vv6)Dc7,q>9;!I-)9;!L$',.A.7h4!'TvQ;46¨R?9;689B(B*!L4!'T%79;6¨%9B&)(B*I30,k!'7,_T'\F9B,.-\;DI!!v!'4MP9;68,.&)(B*v7h46H(+*A.,k!'9;Di6890 "!I-)9;6)y^JiAkDF-),.JL!
QB30,.&)(B*'9;!w d&NJL9;!'9;68TI,_9 aDc(+*'9;!¤Q;4n79;!n!'9;68TI,_9;!¤Ð4!'7Ð #  Ðµ9;6)MP,.-)-)9BA.-%3S9;6879;!X1Y84!XaDF(B*'&)-%A.9BTi-
MODi!	7,.9Pl'(+*Di6e79;60¡9B-¥6)DF9B79;6SQ;4	79;! d&)J'9;!'9;68Ti,.9  aDF(B*'9;!Q;4fÐ4!'7¢Ð # FÐ®Cd9B&)-;1!I-)&Gy689B(B*'9;!'79
l'(B*!',_-N- aDF(B*'9;!],k!­9B,!'9;M ¡j9B-G6)DF9B79;6S&N9B,_9;!­7h468(B*
 * Î  = Î    Ð   "Ð Î
 * Î  = Î     Ð  < "Ð #  Ð(B*Di6)Di\I-)9;68,.&),.9;68-;1j`vDi!!9;68Ti,k$'-v&N,_(B*C a46:79;!¤Ti9;! aDi*'9;68-N9;!n@{9;\i-NJL6:79;6v9B&)(+*I30,k!'7,.TL\F9B,.- !7hDF&CKJIAq>
Ti9;!'79A_,k!'9;Di6H9A.9B,_(B*'4!'Ti&)&)'&)-)9;M
m  S '  S s !"  Ð Y"¶iÎ¥/ÎG¯ 0 mo³h12r`Wis
`%,.9OzDFTi9P79;6 > L4!\I-)9P,.&)-5&N(+*'9;MODc-),.&)(+*,k!#p$$X1^³h1q¯Ti9BQB9B,.Ti-;1X±5M 7,.9 {WV ;>%9B&)(B*i3§,!'7,.TL\c9B,_-
MP,.-¨9;!i-)&¥y689B(+*'9;!'79;6{9;!Di4',.TL\F9B,.-{$9;689B(B*!'9;!Q;4v\aJL!!'9;!X;&N,!'7 FÐ4!'7v7hDF&{%9;!DI4',_T'\F9B,.-)&G\'68,.-)9;68,k4M% Q;46SR?9B&)-),kMOMP4!'TP79;6l'(B*!',.-)-Gy4!\I-)9  S 4!'7  S MP,.-)-)9BA.&0 "!I-)9;68FDFA.A_&N(+*DF(B*I-)9BAk4!'T©9;!I-)&Gy689B(B*'9;!'7Q;4f3aDi*'A.9;!
 %     !  FÐ 0 mo³h12ri×is
`%,.9Ov6BaJLbc95iJ'! FÐ $9B&)-),kMOM-03§,_9B79;6N4M 79;!]Z9;*'A.9;6079;6§A.,!'9;DI689;!w "!I-)9;6)y^JiAkDF-),.JL!­iJL! !S1 0,.9;6:,.&)-
9B,k!O<:JLMOy6HJLMP,kb0QB3§,_&N(+*'9;!#%4ICK30Di!'7P4!'7!'4MP9;68,.&)(B*'9;6{%9;!DI4',_T'\F9B,.-{Q;4%²[!'79;!X1F`%9;6j&)'&)-)9;MODc-),.&)(+*'9
 k   6	^














Ñi/  :^	  k		 		  		 	 !^  6Y	
  	
 
        	  
¸¥¹ º
%É Á ÃSÊ 	 )Ã?»)Â5Ãe¼vÅ  À 	 ½BÉ«Ã Á ÃÅ 	 Ê É[Ãe¼vÃ Á Â5»NÃ
 "M =0Di*MP9;!79;6`%,.(B*i-)9¥C"4!\I-),.JL!DFA.-G*'9BJL68,.93546879	9B,!ZX4!\i-N,_J'!DFAS79;6«9B&GDiM-)9;!'9;68TI,_9	Ð_s  mEÍ s4y
9B,!'TI9¥CGa4*68-Omo#%$'&)(B*!',_-N-p/1 i1q/is
Ð_s  mEÍ s4y " s  mEÍ s4yr#zs  mdÍFsOy Î mdr1kszs  mdÍFsOy "  s  mdÍFsOyr# Ð!7)s  mdÍFsOy 0 mdr1q/Is
 "!7,_9B&N9;M4!'779;!PCdJiA.Ti9;!'79;!#p$'&)(B*!',.-)-)9;!30,k687O79;6tZhJL6)MDFA.,_&¥M«4'&?Q;46R?9;689B(B*!L4!'TP79;6?%9B&GDiM-8>
9;!'9;68Ti,.95!'46jCGa46j79;!P!',_(B*I-8>"&Gy',k!yJiAkDi6H,_&N,k9;68-)9;!Z[DFA.AhDi!'TI9BTi9;$9;!X1i g!«MDFTL!'9B-),.&)(B*'9;!Pl'L&)-N9;MP9;!&),k!'7O7,.9
¡9B,.A.(+*'9;!'7,.(;*I-)9;!  mdÍFs54!'7  mEÍ seC a46%$9B,.79]ly',k!68,.(+*I-G4!'Ti9;!¤Q;4w$9B-¥6)DF(B*i-)9;!X1X`%,.9©9B&GDiM-)7,.(B*i-)9
9;68Ti,k$'-&),.(B*ODFA.&l4MOMP9§7,_9B&N9;6$9B,.79;!fR?9B,.-G6BaDFTI9mE%Ad1md/1 Bcis"sÖ1F`%,_9S#%4'&)-GDi4'&N(+*I3S9B(+*'&)9BA.30,k6)\'4!'TP30,k687
,M ZX4!\i-),.JL!DcA[Ð 7 s   mdÍFsBÎ   mdÍFsOy0$9;6 a4'(B\I&),.(+*I-),.Ti-;1'`v468(B*P@Di68,kDF-N,_J'!P79;6S%9B&GDiM-)9;!'9;6HTi,.95!DF(B*P79;6
¡9B,.A.(+*'9;!'7,.(;*I-)9  mdÍFs9;6HTi,k$'-0&),.(+*DFA.&0un,k!',MP4M 7,.9Pv6)4!'7Q;4'&)-¥Di!'7&)9;!'9;68Ti,.9OÐ  1'`%,.9B&)9v,.&)-§9B,!­9B,k!I>79;4'-),.Ti9B&5ZX4!\i-N,_J'!DFA79;6§v6)4!'7Q;4'&)-¥Di!'7&)7,.(+*I-)9   mEÍ s
Ð_s  mEÍ s4yÐ  " Ð_s   mdÍFsOy 0 mdr1q¯Is
`%,_9P%9B&GDIMv-N9;!'9;68Ti,.9v9;6gCGa4'A.A.-59B,k!n{x'-G689;MODcAy6H,!'QB,kyn$9BQ'a4'TIA_,.(B*n@Di68,kDF-N,_J'!'9;!]79;6:¡j9B,_A.(B*'9;!'7,.(+*I-)9i$^9B,
79;!'9;!]7,.9P%9B&GDiM-)-N9B,_A.(B*'9;!'Q;Di*'A9;6)*DcA_-N9;!]$'A.9B,k$'-
FÐ_s  y "   m   s =  Î mdr1´³'s
  Í  mdÍFs "  0 mdr1qrIs
ª ,.9fiJ'!|«V ;211 pIWV4X1qD16Vq×c³BZ0Ti9BQB9B,.Ti-P3546H79iAdaDibc-«&N,_(B*7,.9B&)9B&OZX4!\i-),.JL!DcAeDI4'(+*Di4ICp!',.(B*i-)-N9B,_A2>
(+*'9;!'Q;Di*'A.9;6)*DcA_-N9;!'79f@Di68,kDF-),.JL!'9;!79;6%¡j9B,_A.(B*'9;!'7,.(;*i-)9	9;683S9B,.-)9;6)!X1t&530,k687n9B,k!w?!'9;68Ti,.9¥CE4!\I-),.JL!DFA
\FJL!'&)-G6N4',_9;6H-;7hDF&07,.9TiA.9B,_(B*'9;!n{x'-G689;MODcA_9B,.Ti9;!'&N(+*DCd-)9;!­30,.9v7hDF&0J'$',_TI9v$9B&),.-)QB-;1
Ðrs  mdÍFsOy " Ð s  mdÍFsOy;'&    Í  mdÍFs^' > Î mdr1qÑIs
 Ðrs  mdÍFsOy """ u # u  "    0 mdr1bcIsFÐ s  mdÍFsOy
  mEÍ s
"""" u # u 
"  s  mdÍFsOy  mdÍFs """" u # u 
# zs  mdÍFsOy  mdÍFs """" u # u 
" & 0 mdr1bWIs
Ñi¯
ÑF³  9 :
	   e G	 e9 
	 G	  	  ;	 !	! G 
	
`%,.9B&©&N,_(B*'9;68-O7,.9nl'-GDF-),.JL!Di6H,_-aDF-P79B&©ZX4!\i-),.JL!DcA_&fDi4'(B*¤CGa46¡9B,.A.(+*'9;!'7,.(B*i-N9;!  mdÍFsB¨7,_99B-83eD79;6










`%,.9vQB3S9B,.-)9;!f#%$'A.9B,.-G4!'Ti9;!n$9B,.79;6:Z[4!\I-),.JL!DFA.9PÐ_s  mEÍ s4yp4!'7 Ðrs  mdÍFsOy%&),k!'7],.79;!I-),.&)(+*
 =
 ,= Ðrs  mdÍFsOyG"  = = Ð s  mdÍFsOy 0 mdr^1q×is
Z5a46§7,_99Bx°DI\i-)9Pv6)4!'7Q;4'&N-GDi!'7&)7,.(B*i-)9   mdÍFs?Ti9;*I- Ð s  mdÍFsOy%,!Ð s  mdÍFsOy©a4$9;6B1`%9B&G*DFAk$fTI,$'-:7hDF&un,k!',MP4M iJL! Ðrs  mdÍFsOyv$9B,¨@Di68,kDF-),.JL!	iJ'!  mEÍ s?7,.9Ov6)4!'7Q;4'&N-GDi!'7&)9;!'9;68TI,_9PÐ Ð_s  mEÍ s4y Ð  " Ð[s   mEÍ s4y 0 mdr1 ;is
l'JLMP,.-O\;DI!!7hDF&O!'9;68Ti,.9¥C"4!\i-N,_J'!DFA0Q;46PR?9B&)-),kMOMP4!'Tw79;6Pv6)4!'7Q;4'&N-GDi!'7&)9;!'9;68TI,_9,kM =§Di*MP9;!
iJL!	&N9BA$'&N-G\FJL!'&),.&)-N9;!i-)9;!zDF7h4!'Ti&N7,_(B*I-)9;$9;689B(B*!'4!'Ti9;!n9ON©QB,.9;!I-59B,k!'Ti9B&)9B-NQB-53S9;6879;!X1
v¸ ( º»¥¼0É[Ã?»$  À Ãe¼  ¿ ¼   / /©Ã )Ç ¾	:À  	Ã»8É Á ¾	 Â5Ã
  ) &0     ) °Í#"
`vDF&:Z[4!\I-),.JL!DFA¨79;65\I,k!'9B-),.&)(B*'9;!?!'9;68Ti,.9 s  mdÍFsOyv4MC"DibF-:7,_9O\I,k!'9B-),.&)(+*'9	!'9;68Ti,.9P79;6§39B(B*'&)9BA2>
30,k6)\'4!'Ti&8C"689B,.9;!©t,k!i-)9B,.A.(B*'9;!'Q;4'&)-;aDi!'79  #  	Ö1;`%,.9B&)9:30,k687©Di4'&{79;M 6830Di6H-G4!'Ti&)3S9;68-79B&SÕ%y9;6)Dc-)JL68&
79;6:\i,k!'9B-),.&)(B*'9;!n!'9;68Ti,.9
s  mdÍFsOy "    #  w' =  #  	 mdr1 i;s





-)JL6H&%79;6v\I,!'9B-N,_&N(+*'9;!?!'9;68Ti,.9' = 30,k687w7h468(B*n7,.9f{,k!i-N9B,_A.(B*'9;!'9;!'9;68Ti,.9 !£Ðn4!'7w7hDc&v@{9;68&G4'(B*I>&Gy^Ji-)9;!I-),kDFA  N #°mEÍ s?9;68&N9B-)QB-
' =  #  	 "mEÐ  '  N # s  #  	 0 mdr1 ;/is
`vDiMP,.-S9;68Ti,k$'-0&N,_(B*	9B,k!	#p4'&N7h6)4'(+\CGa46 s  mdÍFsOyLF79;6?9B,k!'9«l4MOMP9	a4$^9;6S7,.9v{,k!I-)9B,.A_(B*'9;!'9;68Ti,.9;!n4!'7
79;!]?6830Di68-G4!'TI&)3S9;68-79B&:@{9;68&G4'(B*'&GyJI-)9;!i-N,DcA_&:9;!I-G*XaDFA.-
s  mdÍFsOy!"   Ð  '   #    N ;
 #  	 0 mdr1 ;¯is
  kl	 _^	  G	 G ^G[! 	  G  6	 :




s  mEÍ s4y "   (   ÐÐ  mdÐPs['

  Í  mdÍFs
 N ;mdÍFs
" & > m
&s['   (   Ð > mEÐ«s'

  Í  mdÍFs
 N #°mEÍ s 0 mdr1kB³'s
 "M QB39B,.-)9;!­#p4'&N7h6)4'(+\35468797,.9v,k!i-N9BTL68,.9;68-)9[84'&)-GDi!'7&N7,_(B*I-)9{\«mEs
> mEÐ«s "  =(   Ð Ï  mEÐ Ï s Î mdr1k;rIs
4!'7]79;689;!­@{9;68&)(B*i30,k!'79;!ÔC a460?!'9;68Ti,.9;!]\IA.9B,k!'9;6%Ð FHGI '79;6:!'9;68Ti,.9%79B&:9;!'9;68Ti9B-),.&)(B*f-N,_9¥Cd&)-)9;!ft,k!I>
-)9B,.A_(B*'9;!'Q;4'&)-GDI!'79B&;$9;!'4'-)QB-;1
 #%'0.  )   )#Í#"&% /)  0  ) 3
u¢,.-)-N9BA_&79;6:Ti9¥C"4!'79;!'9;!±:MP&)(B*689B,k$4!'T]iJ'! s  mdÍFsOyvA aDibF-%&),.(B*n9B,k!'9O#%4ICK&GyDcA_-¥4!'T]79B&v!'9;6HTi,.9¥>
CE4!\I-),.JL!DFA.& Ðrs  mdÍFsOySiJL6)!'9;*MP9;!X1il',.903§,6H7O,k!v9B,k!'9;!&)JiTi9;!DI!!i-)9;!Pt,!I-)9B,.A.(+*'9;!'$9B,.-G6NDFTOÐ -  s  mdÍFsOym+o	
 6 ,°":Gd 5 6GsS4!'79B,!'9;!`%JLyy^9BA.Q aDi*'Ak$9B,.-G6)DFT]Ð   s  mdÍFsOy©m<=i>  6 5G">Ld
 s?QB9;68A.9BTi-
Ð[s  mdÍFsOy!"Ð -  s  mEÍ s4y #Ð    s  mdÍFsOy 0 mdr1k;ÑIs
`%,_9B&N9«{,k!I-)9B,.Ak4!'Tf,_&N-530,.A.Ak\Xa46HA_,.(B*
Ð -  s  mdÍFsOy " s  mdÍFsOy_#    Í  mdÍFs  N ;mdÍFs{' &    Í  mdÍFs^' >"   (   Ð mdÐM'&Òs  mEÐ«s# & > mdr1kBcIs" '   (   Ð > mdÐPs!# & > Î




79;6zjDF7h4!'Ti&)7,.(B*i-)9  mdÍFst,Mµ@{9;68&G4'(B*'&GyJi-N9;!i-),kDFA  N #mdÍFsDi4ICdTL6)4!'7O79;6§±5MP&N(+*689B,k$4!'TP79;60\I,k!'9B-),2>
&)(+*'9;!f?!'9;68Ti,.9i1h?6S9;!i-¥*XaDFA.-7,.9P!L4MP9;6H,_&N(+*Di4ICK3S9;!'7,.Ti9:
hYpI '>"ªw9B(B*'&)9BA.30,k6)\'4!'T©79;6§{A.9;\i-¥68JF>
!'9;!]4!I-)9;689B,k!Di!'79;6:,k! V"1V[WWI> \ aDi*'9;6)4!'T1X#p4bF9;6H79;M 3S9;6879;!f7,.9«<:J'6)689;\I-G4689;!]DI4ICKTL6N4!'7fiJL!





	   e G	 e9 
	 G	  	  ;	 !	! G 
	
 0;Í(32 3  3*)   % 0.*)
#%4'&%79;60`%9¥²[!',.-),.JL!n$9B,.79;6#p!I-)9B,.A.9«9;6HTi,k$'-%&),.(+*­7hDF&5@{9;6N*DFA.-)9;!n$9B,{@Di68,kDF-N,_J'!f79;6:`%,.(+*I-)9P4M7,.9
v6N4!'7Q;4'&G6)Di!'7&)7,.(B*i-N9   mdÍFs
FÐ -  s  mdÍFsOy  u # u  "

  Í
   s  mdÍFsOy
  mdÍFs
"""" u # u 
#  N #°mEÍ s ' &  mdÍFs 0 mdr1 ;×is
 d&N- N ; mdÍFs9B,k!'9TL4'-)9{\ aDi*'9;6)4!'TC a46S7hDc&09 49;\i-),.i9{L¨JI-)9;!i-N,DcA N ; mdÍFs
N ; mdÍFs^" s  mEÍ s4y  mEÍ s """" u # u 
Î mdr12/iis
&)J&),k!'7®7,.9#%$i3S9B,.(B*L4!'Ti9;! ,! 9;68&)-)9;6Õ%687h!L4!'T£iJL!   mdÍFsB1`vDIMP,.-f,_&N-¢Ð -  s   mEÍ s4y¢9Bx'-G689;MODcA$9BQ'a4'TIA_,.(B*9B,k!'9;6O@DI68,kDF-),.JL!79;6O¡j9B,.A_(B*'9;!'7,.(;*i-N9i1S#p4'&O79;6l'-GDF-),.JL!Di6H,_-aDF-P79B&©Ti9B&¥DiM-)9;!?!'9;68Ti,.9¥>
C"4!\i-),.JL!DcA_&§CdJiA.Ti-;7hDibDi4'(+*	79;6e`%JLyy9BA.Q aDi*'Ak$9B, -G6)DFTf9Bx'-G689;MODcA[3§,6H7
FÐ    s  mEÍ s4y
  mdÍFs
"""" u # u 
" '    Í  N ;mdÍFs['  N ;mdÍFs  mdÍFs"   m   s =  0 mdr12/;s
`vDiMP,.-f9;68TI,$'-&),.(+* Di4'(+*XS7hDIbw7,.9!'9;68Ti,.9;$^9B,_-¥6BaDFTi9Ð -  4!'7 Ð    4M 9B,k!'9v6BaJLbc9;!'JL687h!'4!'TTi9;!Di4'9;6­&),k!'75DFA.&7,_9Q;49B,k!'9;M @{9;68&G4'(B*'&GyJI-)9;!i-N,DcA  N #°mEÍ s	$9B&N-),kMOM-)9zDF7h4!'TI&)7,.(+*I-)9  mEÍ sÖ1
%9BTI9;! a4$9;6§9B,!'9;6§@Di68,kDF-N,_J'!f79B&0@{9;68&¥4'(+*'&Gy^Ji-)9;!I-),kDFA.& N ; mdÍFst&),k!'7$^9B,.79v#%!i-)9B,.A.9O!',.(+*I-09Bx'-G689;MODFAd1
{&§9;68Ti,k$'-5&N,_(B*f9B,k!­9;!i-)TI9BTi9;!'Ti9B&)9B-)QB-N9B&0@{9;6)*DFA.-)9;!ÔCGa460$^9B,.79«#%!I-)9B,.A_9
 Ð -  s  mdÍFsOy "    Í  mdÍFs   N #°mEÍ s Î mdr12/i/is
FÐ    s  mdÍFsOy " ' FÐ -  s  mdÍFsOy 0 mdr12/i¯is
`vDi6)DI4'&9;6HTi9;$9;!	&),.(B*	QB3S9B,[<:JL!'&)9.4'9;!'QB9;!X1`%,_9v9B&GDiM-)9;!'9;68TI,_9§,_&N-0&)-GDF-N,_J'!XaDi6$^9BQLa4'TiA.,_(B*@Di68,kDF-),.JF>











A.9;!'Q;$XaDi!'79;6%ÐMF GI{4!'7]79;M (B*'9;MP,.&)(B*'9;!L¨JI-)9;!i-N,DcA &
	 mdÍFs "   
=  
  Ð  mEÍLÎ¥ÐPsY"'     = 
  ÐÓÔmdÍ'Î¥ÍLÎ¥Ðvs mdr12/F³Ls
$9B&N-),kMOM-;1B`%,.9A.JL\DFA.9 8j4'&)-GDi!'7&)7,.(B*i-N9$9B&N,_-NQB-9;!I-)AkDi!'T:79;6689BA.A.9;!v#:(B*'&)99B,k!'9S&)9;*6X&)-¥Di6)\F9l'-G6N4\i-G46Ö
7,.9%7h468(B* Y/ %WI>l',k!'TL4'AkDi68,.-;aDc-)9;!	Ti9;y6BaDFTI-{,_&N-;1{,k!'95-8y',.&)(+*'984'&)-¥Di!'7&)7,.(+*I-)9:,.&)-S,!	#%$$X1hr1 
7hDi68TI9B&)-)9BA.A.-;1[±:M 7,_9O g!i-)9BT'6)DF-),.JL!f!'4MP9;68,.&)(B*nDi4'&)Q;4ICGa4*689;!Xh3aDi689%9B,k!&)9;*607,.(B*i-N9B&9\§9B-)Q«M,_-:9B-830D
;iI«?!'9;68Ti,.9B&)- a4'-NQB&)-)9BA.A.9;!¢!'JI-3S9;!'7,.Th1
 Ul  ! Y	 	 		G 	 _
	 G6^/! Ñ`c
















#p$$X1Xr1k o84'&)-GDi!'7&N7,_(B*I-)9viJ'!m04 Xl'(;689B9;!'9B7'><%<%=% >  "®Ñi > "¶rir^B
{"®³ 0  65
 "/`c 3 












7,_(B*I-)9OMP,.-p\IA.9B,!'9;M gMODFTi,k! aDi6H-)9B,.A79;6:!'9;68TI,_9O! aJi-N,_T1h{&:3546879P!DF(+*­9B,k!'9;65<:JL!I-G46§Ti9B&G4'(B*i-7,.9
,!¤%9;$',.9B-)9;!n79;6%\FJ'MOy'A.9BxL9;!n!'9;6HTi,.9B9;$9;!'9	i9;68AdaDi4ICd-;h,k!n79;!'9;!7,_9U«VXWWYX&)(B*'9PZ[4!\I-),.JL!n3S9;!',.T
&)-G6)4\I-G468,.9;68-P,.&)-;1j`%,_9f\FJLMy'A_9Bx'9f!'9;68Ti,.9B,k!I-)9BTL6)DF-N,_J'!9;683S9B,_&N-v&),.(B*Di4'(+*¢CGa467,.9ÔR?9;689B(B*!'4!'Tw79;6
U«VXWWYX&)(B*'9;!nZX4!\i-),.JL!­-G6)Di!'&NADc-),.JL!'&),k!iFDi68,kDi!I-)9;6%l''&)-)9;MP9PMP,.-)-)9BA.& 5V ; p`pi^h;oY> 8XJL!'9;!',k!I-)9BTL6)DF-N,_J'!
DFA.&IJL68-)9B,.Ak*DCd-;1i`%,.9§CKJL46H,_9;6H-G6)Di!'&8CdJL6)M,_9;6H-)9%U«VXWWYX&)(B*'9%Z[4!\I-),.JL!ÓÔmtÎGÐPs$9B&N,_-NQB-eDI!P79;!©l'-N9BA_A.9;!





	   e G	 e9 
	 G	  	  ;	 !	! G 
	
{WV;2/¥|;V 7  Í 0. ) 
@{JL! . ; p: hWVoiWVw4X12D1i3546H790iJL68TI9B&)(+*'AkDFTI9;!Xi7,.9 {WV ;2/G| ;V 7^>"@{9;68-)9B,.Ak4!'TOCGa46{7,.9%R9B&N9B-)Q;4!'T
79;6CK9;6NMP,.JL!',.&)(+*'9;! 84'&)-;aDI!'79©Q;4$9;!'4'-)QB9;! Vqri'^cF³wZ1j`%,_9f{,k!I-)9B,.A.(+*'9;!'Q;4'&)-aDi!'79n39;6H79;!w9;!I-)&Gy689¥>
(B*'9;!'7]9B,k!'9;6:@{9;68-)9B,.Ak4!'TÔ$^9B,9;!'7A.,.(B*'9;6%¡9;MOy^9;6)DF-G46§$9B&)9B-)QB-
   mdÐPs " 
3
8   C # Î mdr12/iris
 mdÐPs /   mdÐPs  mdÐPs Î
 mdÍ'ÎGÐPs /   mdÐPs  mdÍ'ÎGÐPs 0
i9B7J'(+*¤QB,.9BA.-«7,.9B&O!',.(+*I-P7hDi6)Di4IC0Di$X7,.9©t,.Ti9;!'&)(B*DCK-N9;!w79B&Pl'L&)-N9;MP&«$^9B,9;!'7A.,.(+*'9;!£¡9;MOy^9;6)DF-G4I>
689;!­Q;4f$9;689B(B*!'9;!X1X`%,.9v{,k!ICGa4*6N4!'Tf7,_9B&N9;65R?9B&)9B-)Q;4!'TI&8CE4!\I-),.JL!­7,_9;!I-%!L46S7hDcQ;4Xh7,.9«!'4MP9;68,.&)(B*'9:Di!'7h*Di$$Di6)\c9B,_-?79;6{!'9;68TI,_9B,k!I-)9BTL6)Dc-),.JL!PQ;4Pi9;6N$9B&)&)9;6N!X1F`%,_9§i9;683S9;!'79B-)9;!P¡9;My9;6)DF-¥4689;!O¡&),k!'7






Q;4nTi9B3 aDi*68A.9B,.&)-)9;!X{MP4b	9B,! 84'&GDF-)QB-N9;6)M*',k!'Q;4'Ti9¥C a4'TI-«3S9;6879;!aVq× W:Z81 "MZXDFA.A79;6 {WV;2/¥|;oV7^>
@{9;68-)9B,.Ak4!'TnAdaDibF-:&),.(+*n7,.9B&)9;6%M,_-%79;M¡j9;6)M '  $^9B,M a±5$^9;68TLDi!'TfQ;4M T'68JLbi\Di!'JL!',.&)(B*'9;!w!'9;6g>
Ti,.9¥C"4!\i-),.JL!DcA (   	  s  mdÍFsOy0,.79;!I-),2²hQB,.9;689;!aVq×i×'h;I:Z81i`vDi$^9B,[9;!I-)&Gy6H,_(B*I-l79;6?!i-¥68JLy',.953S9B(B*'&)9BA.30,k6g>\'4!'Ti&8C"689B,.9;6?CK9;6NMP,.JL!',.&)(+*'9;6§¡9B,.A.(+*'9;!$9B,79;6S¡j9;MOy9;6NDF-G46S¡%1'Z5a46SDFA.A_TI9;MP9B,k!'9«R?9B&)9B-)Q;4!'Ti&HCE4!\I-),.JF>
!'9;!]\Di!!fTI9BQB9B,_TI-03S9;6879;!Xh7hDIbv7hDc&5!'9;68TI,_9¥C"4!\I-),.JL!DFA¨7,_9CdJiA.Ti9;!'79vZJL6)M Di!!',kMOM-{Vbc ³BZ
(   	  s  mdÍFsOy!"'  (   Ð   mEÐ«s > mEÐ«s6# & > #Ð    s  mdÍFsOy 0 mdr12/iÑis`%,.9B&)9O683S9B,.-)9;6)4!'Tf79B&v?!'9;68Ti,.9¥C"4!\i-),.JL!DcA_&3546879P,kM=0Di*MP9;!7,.9B&)9;6#p6)$^9B,.-v!',_(B*I-%,My'A_9;M9;!I>
-),.9;68-;1F`%,.90%9B&¥DiM-)9;!'9;68Ti,.9;!79;6$^9B-G6)DF(B*i-N9B-)9;!Pl'L&)-N9;MP9S3546879;!P!DF(B*«Ak!X1[mdr1 BcLr^1kBWis$^9;689B(B*!'9B-;1
()30.[Í 0  )  %  
`%,.9 {WV ;2/G| ;V 7^>"@{9;68-)9B,.Ak4!'Tf3546879%,k!f%Ad1mdr^1q/iris¦CGa46S689B9BA.A.9«?!'9;68Ti,.9;!	79¥²[!',.9;68-;1Xl',_9v\Di!!fDi!D>
A.L-N,_&N(+*®Di4IC\cJLMOy'A.9BxL9!'9;68Ti,.9;!QCKJL6H-)Ti9B&)9B-)QB-	3S9;6879;!X10l',.9 $^9B&),.-)QB-_]89B7J'(+* L¨JIA_&N-)9BA.A_9;!®Di!£79;!
!'9;6HTi,.9;!
{" & # ' md/  ';s tÎ  "    Î mdr12/`cis
 " ÎPIÎ%/Î 0B0:0 0
`%,.9B&)9v3S9;6879;!DFA.&   1~Bh V X> L¨JiA.9v$9BQB9B,.(B*!'9B-;1   m ise,_&N-5y9;68,.J'7,.&)(+*nMP,.-
  m 6# ' /  js "   m isBÎ  "ÎPiÎ%/Î 0B0:0 0 mdr12/`Wis
`vDF&S*'9B,bc-;LDi4ICX9B,k!'9;69;6)DF79;!	yDi6)DFA.A.9BAhQ;46?689B9BA.A.9;!	#5(B*'&)95MP,.-S9B,k!'9;M #p$'&)-¥Di!'7©/  ]!',kMOM-?&),.957,.9
TiA.9B,.(+*'9;!ªw9;6H-)953§,_9vDI4IC79;60689B9BA.A.9;!f#:(+*'&N9vDi!X1l'JLMP,.-5\;DI!!	9B,!'9T[a4!'&)-),.Ti9v<:J'!i-G46:aDi*!'A.,.(B*f79;6S,k!VbcF³CZ¦$^9B&)(B*68,.9;$9;!'9;!nTi9B3 aDi*'A.-03S9;6879;!mo&1L#%$$X1Xr1q/FsB1






















"z'    4 =  
  Ð    mdÐPsjÓÔmdÍ'ÎGÍ'Î¥Ðvs 0 mdr1q/i×Is
`%,_9B&N9B&¢ "!I-)9BTL6NDFAp\Di!!£7h468(B*9B,k!<:JL!I-G468,k!i-N9BTL6)DFA:9;!i-NADI!'T79;6f<:JL!i-¥46lm%$^9B&)-)9;*'9;!'7¶Di4'&	79;!
¡9B,.A.&)-Fa4'(B\F9;!  * 4!'7  = 9;68&N9B-)QB-S39;6H79;!
 * " s "Ð * # '  / >  {Î¥"!  !wy Î mdr1q¯iIs
 = " s "Ð * #  # ' / >  {Î  £ey 0 mdr1q¯s
Ð * ,_&N-v\iA.9B,k!'9;6vDFA.&%79;6%RSDi!'7h$^JL79;!wÐMFHGI{79;6:@DcA_9;!'Q;$XaDI!'79;6%Q;43vaDi*'A.9;!X1 "!n¡j9B&)-G689B(B*!'4!'Ti9;!n*DF-&),.(+*	9B,k!	ªw9;68-SiJ'!O79;6Sv6 aJLbF9;!'JL687h!'4!'T«/ >  nDFA.&5Di4'&G6H9B,_(B*'9;!'7f9;6830,.9B&)9;!X1 >  ,_&N-eDcA_&!L{Di6NDiMP9B-)9;6
3vaDi*'Ak$Di6B1ht&0Ti,k$'-:7,_9#p!'Q;DI*'A79;60IJL!	79;60<:JL!I-G46S9B,k!'Ti9B&)(B*'A.Ji&)&)9;!'9;!PL¨JiA.&)-N9BA_A.9;! u Di!
 u " & # ' mE/  ';s{Î  "¶iÎ¥/Î 0C0B0 Î >  0 mdr1q¯i/Is
`%,_9wzDcTi9niJL!  = ,_&N-f&)JTI9B3 aDi*'A.-;?7hDib    m is7,.9nTiA.9B,_(B*'9;! ªw9;68-)930,.9DI4ICv79;6©689B9BA.A.9;! #5(B*'&)9Di!!',kMOM-;1{`vDF&O,.&)-	$9B&)JL!'79;6H&OCGa46P7,.9¢ g!i-)9BT'6)DF-),.JL!,kM R9;6H9B,_(B*IJL!  
6
& iJL68-)9B,.Ak*DCd-;1¨`%,.9
v6BaJLbc9iJL! > ¶,.&)-DFA.&{<:JLMOy68J'MP,kb079B&{#%$'&)-GDi!'79B&¨iJL!  = iJL!79;66H9B9BA_A.9;!P#:(B*'&)904!'7«79;6j#%!'Q;Di*'A79;6vQ;4¤$9;689B(B*!'9;!'79;!.L¨JiA.&)-)9BA.A.9;!Q;4n3vaDi*'A.9;!X1 i9O3S9B,.-)9;6  = iJL!79;6689B9BA.A_9;!#:(B*'&)9©9;!I-8Cd9;6)!I-%,_&N-;4M &)J©&N-G6)4\I-G468A.Ji&)9;6§,.&)-%79;60@{9;6HADI4ICiJL!ÓfmdÍ'ÎGÍ'ÎisS4!'7n79B&)-)JF3S9;!',_TI9;65l'-Fa4'-NQB&)-)9BA.A.9;!n&),k!'7Di4IC  =!XaJi-),.Th1'`vD7,_9 {WV ;2/G| ;V 7^>"@{9;68-)9B,.Ak4!'TOCGa460!'9;6HTi,.9;!	L,.9BATL6ÖaJLbF9;6DcA_& &¢I9;68&)(B*i30,k!'79B-;\FJ'MOMP9;!
7,_9P3S9B&)9;!I-)A.,.(+*'9;!R9B,.-G6ÖaDFTi9vDi4IC  = iJL!	79;!l'- a4'-)QB&)-N9BA_A.9;!­QB30,.&)(+*'9;!nÐ * 4!'7'&{1!I-)AkDi!'T  * 4!'7  = 3:46879O9B,k!'9ÔDi4bF&)(B*'9 
%4DF7h6)DF-¥46gCKJ'6)MP9BA{Q;46v g!i-N9BTL6)DF-),.JL!n$^9;!L4'-)QB-2Vq×iZ1 g!79;6v±:MPTi9;$4!'TniJL!'&,.&)-v7,.9fzDFTi979;6vl'-Fa4'-)QB&N-)9BA.A_9;!Di4IC  = 9;!I-)&Gy689B(B*'9;!'779;M @{9;6)*DFA.-)9;!¤79;6¦WV; /¥|;oV 7>"@{9;6H-)9B,.A4!'TnMPJ'7,q²hQB,.9;68-1
ci  9 :
	   e G	 e9 
	 G	  	  ;	 !	! G 
	
Z5a46S7,.9v@DcA_9;!'QBAkDF7h4!'TI&)7,.(;*i-)9P9;68TI,$'-:&),.(B*f7hDiMP,.-
	 mdÍFs "       4     m Is8ÓÔmdÍ'Î¥ÍLÎ isk# mdr12¯i¯is/  '  Au # *
 3 nm    m  u s8ÓfmdÍ'ÎGÍ'Î  u s)s     #   4    = u (*    Î
 "     0
`%,.9«=S9B&N,_7h4'9;!nDi!	79;! L¨JiA.&)-)9BA.A.9;!iJL!   m  u sS9;68Ti9;$^9;!f&),.(B*fQ;4
 3 «m   m  u s8ÓfmdÍ'ÎGÍ'Î  u s)s     #   4    = u (*   "z'   ]ÓÔmEÍLÎ¥Í'Î  u s 0 mdr12¯F³LsZ5a46:7,.9©,kM <%Diy',.-)9BAc	iJL68TI9B&)-)9BA.A.-)9;!n#%!i3S9;!'7h4!'Ti9;!¤3546879;!I«l'-Fa4'-NQB&)-)9BA.A.9;!Di4ICS79;6v<:JL!I-G46m
4!'7 >  "r_L¨JIA_&N-)9BA.A_9;!$9B,¨9B,k!'9;65¡j9;MOy9;6NDF-G46SiJ'!lWiii<®i9;6H39;!'79B-1





9B,k!X1;8j46Em§*Di6)Di\I-)9;68,.&),.9;6)4!'Tw3§,6H7P]9B3S9B,.A.&©7,.9f`%,.(+*I-)9f79B& [>l'- a4'-)QB&)-)9BA.A.9;!!'9B-)QB9B&]DiM L¨JiA  * MP,.-79;MÄ\IA.9B,!'&N-)9;! "MODFTI,!XaDI68-)9B,.A079;6O?!'9;68Ti,.9¢Di!'TI9BTi9;$9;!X1{`%,.9B&)930,k6877h468(B*7,.9]#%!'Q;Di*'A >  79;6
l'- a4'-)QB&N-)9BA.A_9;!nDi4IC{79;60zX,k!',.9 %l'(B*Di6)Di\I-)9;68,.&),.9;68-1
v¸   	 Â%¼vÃ{ÉX»)Å À Ã  ¿ ÅÉ 	:¿ Å  À   / /, ¿ ¼vÂ ¿ ¼ -%Á 5Ç{Ãe¼  §É[ÃS¼0ÉX» 	  




\FJLyy'Ak4!'Tm8oh6#: . 6#: 6 . 5 LI	
 6*5G> , .o	
L "m§s:,M =0Di*M9;!n9B,k!'9B&vl4y9;68QB9BA.A.9;!'Q;4TLDI!'Ti&vTi9;!'4'-)QB-
3S9;6879;!X1`%,.9«?68Ti9;$!',.&)&)93S9;6879;!	,kM#%$'&)(B*!',_-N-9c1 57,.&G\'4'-),.9;68-;1
 "°Í)   Í   
 30 .-/10.32 










  k  9Y	![^	 








































































































































































































































































































































































































































































































































































































































































































































































   Nn	 / O	  
















































































































x x x x
?



























































































































































































































































































































































































 ; N i H > 7 i H    p^ 
 ;   i H >5 7 i H?  ;#y    p 


















































































































    	
	 b


































































































































































































































































































































ZlBWJQsK^aOl e " &)( 













Sp  , 




 M   n		 	 	q























































VU2[S]OL% :  " & ; Wj
*-';




























































































































































































































































































































	 Oh	  , )	 	 	/ h h <	h
 h	






























































































































































































































































































































































 M   n		 	 	q










































mOU   ^LTrl % :<; , jR+
Zmn[rUGl,












































































































































































































NR % : ; W  +*K8aR7mZ[ fa[RGPQrRl^LOK  lNp QpU^Ny,YXIaLOKAcMPOlimn[LVUGU  p k  p







































































































































7Nyry  Y W9VmZ[SU\aLOc]OR7K8L
NL£lVmn[£K





























































n+d; %B  B  B  
b1 ; W%B-,  B  B8li] R

 + i 1';  J ;























































































































































































































 M   n		 	 	q
	  OO h 	^  
	 ,
% ( ;4






































% ( ; 


















































G mZm)Y P mZm)YfKkP
NR7c`QSLOc8jcMP[9fQSLOccOT









































































































































































































	 Oh	  , )	 	 	/ h h <	h
 h	
%?&  *,+-+/.0+213;5766E+/.: 5k+ A +_.96	.
G+


























































NR7l.]OL')( /.   *,+ (.- 
















































W L Γ X W K








NRZj  ;  B  B  B


















































56& ; / & H > & J / B   p-* 
 M % n		 	 	q
	 N	 	^		

























































6& H aLOK& J Q7 4tY82aLTrU?QVlh!EaLTrUV]`LA[S]`L % : aLOK




























































































#  " &eRGQslimn[9pl?QrRGQSaOl
NRGT fQSR7UBlVmn[>K































































NRdU  ;  B  B  B^j & ;#y%B-,  * ehg 
 " & 5
 W  Nyi J
W W  Ny i 





















































, k   	
	 b













































































































































































































































































































































































































































































































































































 M % n		 	 	q
	 N	 	^		













































W L Γ X W K





NL"n& H > & -	  > y B^ ehg jcMP[ fQrLOcVc`T




NRZj  ;  B  B  B j  " & ; W
XZcAS2T ,S  WPV.#SAT








































































,    	
	 b














































W L Γ X W K




NL",& H ;zW%B^ ehg jcMP[ fQrLOcVc`T
VUL[r]`L * - 7MB y ehg j
















































 M % n		 	 	q
	 N	 	^		









    ;   
" i   /  
    / J HVU  








































& ;  J ; J 
  /&  ; k * J     
 J J  
  B   p^S 
e  
NLSUGl)hR$Vmn[rUzK





























































































 /&   & J










































?   /&  ;       & ;  J A@( B   p^B2 
,,   	
	 b

























































































1 2 4 8 hard
Vshf [Ry]




















































1S]`L % : ; ,








































































































































 M % n		 	 	q
	 N	 	^		















 ;   
 ;  












































 ;  8  8  


















































+ ;  
  /& ( >I&  
;  8   8  































?  ;  +  

 /    / /    / J 
 ; 


















  ; , & 
+ ;  &!  















5 ( ; / ? 5/%"& 8 ;('  ( %& 8 .%"& 8  i H B *)p ' y 
*Sy   	
	 b

























































5   



















 5 J B *)p ' ' 























































































































































































































































































































































































































































ZUJQXPVl ' B ) ehg P
ZlGU!U 9
NR7K







































































































































































































































* '   	
	 b








































VU 1S]`L *-uy%B	 ehg j8MB y ehg j ' B y ehg aLOK'k2B y ehg  j{mZm)Y6/,VUGU







ZU   i H >   ; y POd6?p *)p ' 2 K
ZU   i H >5   ; y  *)p ' k  ;  0  G   &    ;        /&   ;         &   5  ;   	       &  >    /&    B






















































































































































































































































































































































































































































































































* k   	
	 b










































N[hal " & ;=keK8QSR7c
ZlGU
VU












































































#Dl*  +-- j OmNR+

NL




































































































NL01S]`Lqy i ehg ,f]ScVmZ[9p






















































NLSUil\hR$Vmn[rU*-d;#y%B y ehg  pQ!BfaR
#~]SU
NLrU^Q








































 M     O N	  *
































































































































































  2r	 Y|'
NR7U






















































 4XLOdNQS[% & 8 kaR7K
	d6VlGmZ[





* )   	
	 b




















NLOK %"& 8 ; Syg[
NRGQSLOc
ZdZ]Sc























































 " &  
  
	    / %   > %   /  *)p ' ) 
56& ; / & 	 ,> &  	 / B *)p '  






































NL9j =; ,SySy 
l h K  &  	   ehg 






























' '  4JUi] H




















































^L7SNy  Y W9Vmn[rU\aLOcCwLK

9^aOlGU






















































































































































































 M     O N	  *












































4MPP9p )p   B]`L;1
NR7c
NLOd1S]`L$ QsK8aLOcSlGKVmZ[SU















% :   
ta9j  ;)%B  )  BnB^j#* - ;=k2B y ehg j ) 2L
NRoc
NhaLTSU
Sj';  ) ehg j  " & ; 2
































































 % :   
Ja9j  ; ) B	 )  BnB j
%& 8 ;=k`yj9 ) -L
NR7c
NhaLTrU





































































































	 Oh	  , )	 	 	  h <	h
 h	



















































































































NR.4Xa  QrLOK [
NR6 faR




























































































































































































 % :  2!'VUGlMLQvmn[:/,{p )p ' ,  jI mZmSj,*- ; kAB y ehg j
%"& 8 ; k`yj  ) -L
NR7c
)YhaLTrU
Sj  ;4 ) ehg j  " & ; 2 


















VmZ[`aLOcLQvmn[ #M^R7mZ[rY aRiLQsc`[QSL ^S 
&,   ;    J
































   
NR7cwPOUlVmn[ K
NR B] ehR+





































NL ^Ny,  p/lHVlGU





















kQSaOl ^Sqk  






NR  XW Y W9
Zmn[LOaLOc dU ( 1S]
# #~]rU
NLSU.wQg (0j! #  -*Sy 
% : ;4+* % : ;  % : ; * % : ;4B2 
 h9p ! #
   Q p a9p  )p ) ) ) )p ) ) ) ) p ) ) ) ) p ) ) ) )p-,32qk )p	 )*














NL043 4tY li] 
























NL  XW-Y W9
ZmZ[LOaLOcNwL 4  4tY fQS[





























































































































































NL .%"& 8 ; )SyC
NLSUil\hR$Vmn[rUz/*, Y#2aLTrU
























































































	 Oh	  , )	 	 	  h <	h
 h	































& ( QSaeSy  Y#2aLTrU




NL=!9aLTSU.]OL  *- ; k2B y ehg j% : ; j %& 8 ; )Sy j
'; '  *Q*j  " &d; 2   /h! 















































































































































































































































  2SyOj sj 32j9 ' Sj9 ' )  p
      	





























































































































































































































































































Ny '  	  	      (











































#  4ML[QSLOc # 1S]`Roc
ZlGU
VU



































































































































































































































































































































NRGLHVU  4JUG] H
NL

























































































































Ja07NySy  Y XP
NR
<fQvmn[




 HVU ) $ Qsc
NL 
JaaLOK , $ Qsc




ZKOY XWXj  8) >  )  >  > j;4  4Dj/% ) 89@ > y.108j % 8 j %=8 ' j  , & 8 2j0 )-L
NR7c
NhaLTrU







NR  XWXj~ @Dc
ZlGUNf]`RoU
 $ Qsc
NL9j ) $ Qsc
NL,2QrT`aa  Ny* 
$0Qsc
 %  % %  %") 2Qvm  ' # $  p yrySySy ' p yrySySy32 p yrySySySy, p ySyrySySy ' p ySyrySy* $4 # p yrySySy32 p yrySySy32 p yrySySySy, p ySyrySySy ' p ySyrySy*,aR8 p yrySySy p yrySySy32 p yrySySy p ySyrySySy p ySyrySy*
2Qvm   # $  p yry @`y @ p yry ' )Sy @ p yrySy ) @8 p ySyry '  p ySy  @@2 $4 # p yry @`y )* p yry ' )Sy32 p yrySy ) @8 p ySyry '  p ySy  @2aR8 p yry32, @ p yry ' @  p yrySy ) p ySyry ' p ySy Sy2Qvm # $  p^ @2 ) ) ) p y*32Ny* p y;2 ) ' 2, p y @2 @ p ' , 32 ' , $4 # p^ @2 ) p y*32S p y;2 ) ' @`y p y @2 p ' , 32 ' aR8 p^ 2*32 p y*Sy** p y;23232 p y 2* ' p ' *32XP
NR6< # $  p ) @@  @ p @  '  ' *p Sy*ry p y @Oy ' +* ' ,p SB2  $4 # p ) @@  ) p @  ' , *p Sy )  p y @Oy ' ' y ' ,p SB2 @)aR8 p ) @ *32 p @)3232 ' *p  ), p y32,*, ' ,p +*,,XP
NR
<Y\ # $  p ) S '  p	  ) ' *p  @8  p y );2 @8 ' ,p **32* ' , $4 # p ) S ' ' p	  ) ) *p  @8 @ p y );2 @8 ' ,p **32* ' aR8 p )  ' ), p	rySy *p  '  ' p y ) B2 ' ' ,p **32 )XP
NR
<Y ' # $  p ) +,32 p	 ' *+, *p 32 @ * @ ' p y );2*Sy ' ,p ***ry $4 # p ) +, p	 ' *+*Sy *p 32 @ *32, p y );2*Sy ' ,p *** 'aR8 p ) 32*Sy p	 +,+, *p  @ * p y )  ) ' ,p *** '/]^aH
NL U\RGQsK0p  XW p )  @@) p	 '  ' ) ' *p 32 )  p y );2 ) ' ' *p ySySySySyryOmNR$

NL
ZK p )  @@ ,, p	 '  ' B2 *p 32 ) @Oy p y );2 ) ) ' *p ySySySySyry
Ny @  	        (























































































   
   	







































































NR3 $ 4 #_Y W9
ZmZ[L`aLOc
\faRXK














































































































NLN^L ^qy*   faR $4 #_Y W9
ZmZ[L`aLOc
NL K































































































































































  + 
	(   ! 





















































8 ) >  )  >  > j4  4Dj% ) 8 @ > y).108j % 8  j %98 ' POd6?p % 8 287rS  j
 , & 8 2j0 ) -L
NR7c
NhaLTSU.
Sj 8 ,SySy j %"& 8 8 2Sy
$ Qsc
 %  % %  %") 
  2Qsm  2 p ySyrySySySy p ySyrySySySy p ySySySySyry p ySySySySyry p ySySyrySySy
2Qsm  ' p ySyrySy ' p ySyrySy32 p ySySySySy, p ySySySySy ' p ySySyry*2Qsm   p ySy @`y @ p ySy ' )Sy @ p ySySy ) @ p ySySy '  p ySy @@22Qsm p^ @ 2 ) ) ) p y*;2Ny* p y32 ) ' 2, p y @2 @ p ' ,;2 ' ,XP
NR
< p ) @ @  @ p @   '  ' *p Sy*ry p y @`y ' /* ' ,p	 SB2XP
NR
<Y\ p ) S '  p	  ) ' *p  @8  p y )32 @8  ' ,p-**32* ' ,XP
NR
<Y ' p ) +,32 p	 ' *+, *p 32 @ * @ ' p y )32*ry ' ,p-***SyXP
NR
<Y62 p )  ' , ) p	 ' @ ,32 ' *p 32* '  p y )32,32  ' ,p-***,,Sy
 2Qsm  2 p ySyryNy @ p ySyrySy, p ySySySyqy p ySySySySy  p ySySy 32
2Qsm  ' p ySy 32 @ p ySyry*32, p ySySy @ p ySySySy ' 2 p ySy ' , )*2Qsm   p y32 '  '  p y ' ' 32 p ySy,, @ p ySy3232  p y ) @22Qsm p^+* ) ' * p^ ' y,,* p y @ S ) p y+, ) p 2, ' *Sy*XP
NR
< p ) '  @ * ) p @`y ),,, *p  @  p y32 @ **  ' ,p ) ' S ' @XP
NR
<Y\ p ) )**Sy p ) ), ) *p 323232 ' * p y )32;2 ' ,p-* ' ,+,XP
NR
<Y ' p );2 )Ny p	/,*32 *p  @ ' 2 '  p y )32 @ ' ,p-**,*XP
NR
<Y62 p );232 @ p	 ' )*+* *p 32 @`y ' y p y )32,, ' ' ,p-**,+*
 2Qsm  2 p ySyrySySySy p ySyrySySySy p ySySySySyry p ySySySySyry p ySySyrySySy
2Qsm  ' p ySyrySySy, p ySyrySySy ) p ySySySySy  p ySySySySyry p ySySyry2Qsm   p ySy B2* ) p ySyry,Sy ' p ySySy );2 p ySySySy ' @ p ySy ' 2, )2Qsm p^Ny +,32 p y  @2 p y ' , @2 @ p ySNy '  p ' +,;2,,XP
NR
< p ) ) @ , @ ' p	32 ) ' ) *p 32, @ p y @  ), ' ,p	, @)SyXP
NR
<Y\ p ) Ny ) ) p	 ) @`y *p  @ 32Sy  p y )32*32;2 ' ,p-** ) @@`yXP
NR
<Y ' p ) ' * @ p	 '  '  *p 32 ' * p y )32* @ ' ,p-**,SySy @XP
NR
<Y62 p )  ' ' p	 ' Sy32 *p 32 ) @`y  p y )32 ' ' *p yrySy32+,Pa^T p ) @@ ,, p	 '  ' B2 *p 32 ) @Oy p y )32 ) ) ' *p yrySySySySy
Ny )  	        (








 <  j $0QsK8aLOcC 2QSTOaa  +gaLOK
,^h]^PQSRGR+
NR+







Ja 7NySy  7Sqy  oSS 




ZKOY XW @p-* @8p @ , @8p ,,
$ =AJ  S   p ' ) @8p @ , p 2Syh9p ^S/,`j S+*  @p	* @8p @ , @8p * @
<   
Z  rQsUG]   OmNR$

NL
ZKOY XW y p-* Sp @ ' yp )$ =AJ  S  y p-, Sp 232 yp )*
h9p ^S/,`j S+*  yp ) @
 +  *  yp ' * yp @ 32 y p ' ' y
    	  





















































































































































































































































4   !     










































































Zlb            	  	  	Xj AW  l\h



































































































# LmZ[rU 1r] P
Zl
ZUGdZU



































































































2  @ )

























































Ny,  	        (








 <  j $0QsK8aLOcC 2QSTOaa  +gaLOK
,^h]^PQSRGR+
NR+












 7NySy  7Sqy  oSS 




ZKOY XW @p-*Sy p y* @8p 2,
$ =AJ   ' '  p^ )h9p ^S/,`j S+*   @8p  
<   




$ =AJ   ' '  yp-* )h9p ^S/,`j S+*  yp-*Sy
 +  
  yp	 ) yp 2ry, y p-* '
    	  


















































































































































































































































































SNy  	        (
       
  	
 
       }  	

 $ 
   -	  " £ " 4" £}








































































































































































































































































































































































S '  	1     .  	=  ? 	  
 /























































































































































NL -*,  p





















































	/ 0 3 Y BlGdB QsUV]`L
















































































































































NL`PQr[L I  #" 	  































NRDk 3 3%$¡&('Y ]`L




























 <  
NLrUGlGU\QSLOK
NL
 lNpA4MPOlimn[LVUGU"@8p	  p4LVleliU\QsUV]`L9fQSR+
 #-aLTSU.
2\faRK





*+ 8{y  y  y  lG] 






























 .        (
&&(	"&	    	 (
       ? SB2
4MPP9p  p^   	/
wY' fQsmn[
NL ^LTSl  aLOKOmn[LVUGU
,l.
NLT`R$













































































































NL         































]E7Nyry  Y OmZ[mZ[rU







S @  	1     .  	=  ? 	  
 /






















































 + !   
   















































































NL lNp 4MPOlimn[LVUGU p @ 









































































  8  <   >   p ' 
+ +     /    +    +	)(   *  +   
  








































 .        (
&&(	"&	    	 (
       ? S


























































NLk 33%$~¡  'Y9]`L




















































































































NLn^L ^Ny*`j '   \faRK
0-
Zmn[Ol

































































































NL0. 8   '  
















































S )  	1     .  	=  ? 	  
 /






























































 *+ POd6?p * 	





























































NR 4XaOlGU\QSaOlimn[Ts]OhhwaLOc51S]`L * 	 '
NR7c




 .        (
&&(	"&	    	 (









1S]OL' 8   ]OLO]^Qsc




























































































































































































































































































































S+,  	1     .  	=  ? 	  
 /




















 QSP9p & K
ZlXdNad
Vc










































































































































































































































































































 .        B2  (









































































  4   






































































NR       s7NySy  Y|L






































 ' y  	1     .  	=  ? 	  
 /


























































































































































































]^ ' y  p
  
  +   


























































































        Sp Sy
' Sp  ' y Sp  ' y2 Sp , ) Sp 
@ Sp ) ' * Sp  ) )
 Sp )32 Sp ) ' 2 Sp  '
  Ny*  Sp ) @ Sp	, Sp  @@
) Sp ) @@ Sp ) ' 2 Sp  )*
 Sp )32, Sp ) @  Sp ) ' ' Sp Sy, Sp ) @`y Sp ) @) Sp ) ' @ Sp Sy
'  Sp ) @ ' Sp ) @  Sp ) ' 2 Sp Sy,



















































 .        B2  (
    B     	   2      	    ' 










































































































































































































 ' '  	1     .  	=  ? 	  
 /



































































4XPP9p p S    #p
NTrU 1



























































































  (   (  +	/























































































































































 .        B2  (
























































































































































































































































































































































 + / '  / 	   p 2 ' 	 8  







































    ' 	 
















 ' @  	1     .  	=  ? 	  
 /






















































































  '  8 
' @
 ' ' 	  3




' ' 	   	     p ) /?R$
NLOd=<fQsmZ[
NLrY0aOlGU)QSLOK      ' 	 
 
  '    >  ' 	 >   p	 
,
 #~]Sl.U.]OL


































z        Sj   P
Zd
VmZ[L








































NR         7NySy  Y	
k|QsmZ[OlGmn[VmZ[SU   < 8 <    Q  < jP   	qjm    
jK 








































































































































 .        B2  (










































< j  	sj 
zaLOK  l^LOK eQSRiT
NR7Ub EQSRGP
NL 



































































































 QSL"HVU4MPP9p p^sp 0aP
NQvmn[rU
NLVlGUNjJK8Q K
#7SNy  Y W9Vmn[rU\aLOcnwL Omn[VmZ[SU\LO]rU\QsUV]`LK


































































































@ fQSRGPOUNp  faRK






ZU\QsUV]`L  f]ScVmn[9p L
 ' )  	1     .  	=  ? 	  
 /














































































































































































































































NL ^Ny '  p



























   
.+ +! 















































 .        B2  (
    B     	   2      	    ' 
 E    
 L     Co    
 L     Cu    
 Inter    
     
     





















NL < j  	sj 










































































1S]`L ' >  $_j@\faR K
NL *+ Y#-aLTSU+1r]`L	


































































































































 ' ,  	1     .  	=  ? 	  
 /








































































































































      	    
?Qsl?UZmZ[LO]V]ScVlGmZ[|LrUNRZlil QrL eQsc`LZUlimn[NLgk|Qsmn[Olimn[VmZ[SUNL ^LU!NR7U"#wL         )Y #$)Y
lGmn[R%#wPaLOc	KNR |!NTrU\R7]OLNLOlGU\RGaTrU\aRKZlNR&$2`liU#&Sp'bhNR%]OKVlGmZ[ OU)RGaTSU)aR2KNR?$2`lGU#&'NRY
wQraPOU(#^L #$ZU\RGQsmZ[rU\aLOc QglXU)RGQSLOl^QsUV]`LOlwL;1 QrR^QSLSUNR)ZlGU\T f]`RGh*NR+U?T faLOlGUVmZ[NR fBPNR7lGU)RGaTSU)aRZp
'!Zl,NR7KNLK8aR7mn[lN[R_c`R7] - '#&NLrU\QSRod#NL &VU2PVl/dNa ' Sy 4JUG] +NL?aLOK &N[R/P*ZlGmZ[RNPNL9p
 K!Zl $2OlGU#&& WtQS[&NLKNR  XW-Y\b9'9limn[NLrY9aLTSU ]`LOl &ZU\[O]OK,dNaP*N[QSLOK^L9j.VlGU
#wL A,Vc`[rU7Y #$^LOK^LOcsY8]`RbaNRGaL c LO]SU,NLOKVc8p 'ZlDTs]`LLrU?K8aRomn[>.NR,NLOK8aLOc"#wLZlXc/##cOL)Y
UNLW,@0NRNLOdZl2OlGU# lJc@|aLOKNL=,NR7KNL9p kfaR2K #1Zlimn[R#^PaLOc01S]OL Omn[VmZ[SUGl2`lGU#&NL,lGU#crUJKNR
L`a&NR%limn[ 4Xa  QrLOKE\faRtK!ZlZl       vY A#_Y|.NR6uQr[RNLA!^LNQSR9&VUXKNR 4MLOdNQr[  KNR 4JUG] &
wLKNR '#&NLrU\QSR7d# {e   Y|.NR8uQS[R%NL  p' /'NLQracOT2#VUeKZleLNaNL.NR6uQr[RNLOl3VlGU&NPNLOlG]
[O]`mZ[ 4K8QslJKNRU\RiQsKVUV]`L!NL  XW-Y5ZU\[O]`KSp
'01S]`R$ZcNLOK 4XRGP*#Uc!ZKNRoUelVmn[^LK8R#A6#!Sp /l4^R7K7#^L=OmNR#NLZKOY XW-Y5ZU\[O]OK1S]`R7cZliUUqj8KDlVmn[P*ZlG]`LOKNR7l	 faRBKblwPOliU\Ts]`LOlVlGUNLSU$#$N[QSLOK^aLOc 1r]`L=$2OlGU#&NL &VU,^QSLOcsY
cZlGU\RZmZTrUNR'#&NLrU\QSR7d#"#Vc`LZUNp '!>/'NLQSaVc`T2#VUeaLOK4ML,NLOK8PQSRGT2#VU?KNRLNaNL 5ZU\[O]OK4^R7K QrL[QSLOK a]|QSLOc`R#VmZ[NR"A8ZlGU)RZmn[LOaLOcNLK# ]`LOlGU\RNR7Uqp 2RolGU4ML,NLOK8aLOcNLgdNaR #$NRZmZ[rY
L`aLOcKNR 'NTrU\R7]`LNLOlGU)RGaTSU)aR 1r]`L 
]  
JarY|k|Qsmn[Olimn[VmZ[OUNLlG] 40/'Zl\Q?UNLNR7cNPNRZmZ[LOaLrY
cNL,dNaR#$ZlGmZ[R#^PaLOc,KNR  9limn[NL^QscNLQraOlGU\QSaOlGmZ[Ts]`hh^aLOc ,NR7KNL>Kl)T`aOUNR7Uqp
|LLNRG[QgwP>KZl XW-Y8]`ReQVl DaOl4^R7K,K'NTSU\Ro]`LVlGmn[ OU)RGaTSU)aR &VUGUVlJKNRBD9'9lGmZ[NL
EaLTrUV]`L#PZlimn[RNP*NL9p?Qvl=$2`lGU# 4^R7K:^L.^LOd#VlGU\R%NaNR,d#NR$ZcSUNp 'NR.^L;<Ea KNR,QvUG] eQqY
RNL #~]SUNLrU^QeTNQSLL 1S]`LK#;^[RNRR fQSaHVmn[NL 4XLO]`R7K8LOaLOccZU\R%NLLSU3,NR7KNL9p 'NR 4XLSU#-KNR
kuQvmn[OlGU)RNaaLOc 9wRoK &VUGUVlJKNR lGU\RGaTrU\aRNLD9'9lGmZ[NL EaLTrUV]`L OU)RGaTSU)aRGTs]`LOlGU)QSLSUNL 
PZlGmZ[RNPNL9p' OU)RGaTSU)aRGTs]`LOlGU)QSLSUNLd6,#NR=$2OlGU#&l^LOK faPNR"#^LQVcNPRGQ2VlGmZ[     $ 'Y/,#Vmn[OaLOc &VU#^LQSLOKNR 1NRGPaLOKNL9p?aRomn[K -QS[.#^LZl W<@=NRNLOdZl2`lGU#DlO^QslGlNLlVmn[gQSPOc)Y
lGmn[^RUOU\RiaTSU\aRiTs]`LOlGU\QrLSUNLXTv]`LOlGU\RGaNRNL9jqKK!%$/f]Sl\aLOcBKNR     $'Y6/,#VmZ[`aLOc>NLSUilGmn[#VKNLOK1NR#^LuQvmn[NL9p ' }]`RbaLOc,KZl"]`ReQVl DaOl!&VU90"#^LZlec##Vc`LZUNLW,@0NRNLOdZl2OlGU#Dl
liU? QSTrUNp#QslNRNLOK,QSa8#^LNR uK#1S]`L 0 3 3Sa9p Qp @   kaR7K4#^L,W,@0NRNLOdZl2OlGU# QSaOlQSPOlGUG]sY
 2NLOKNL a! LrY A,^LrY#~]SUNLSU^QNLTs]`LOliU\QSLrUNR?f]`[Xc/6?fQS[VUNp BfaRKZlZlXW,@0NRNLOdZl2OlGU#¢T8f]OLLNL
K! @c/NLOdNaOlGUNfQSLOKzaLOKK D9'9lGmZ["EaLTrUV]`Lh[72Ol^TNQVlGmZ[QSLOlGmZ[QSaVmn[gPZlGU!U&,NR7KNL9p
'NR # QrLOK8P]OKNLKZl.VcNL?NRoUGl\hNTrU\RGa l 1NR7limn[NPOU?lmZ[5NLrUGl\hRZmZ[NLOKKNR ?f]`[KNR#~]SUNLrY
U^QVUNf]`h0Sp
'!2QNLOdZdNaOlGUqfQSLOK 1r]`L"5ZU\QNL_ZcNL U 2hVlGmZ[NR,#lA^L#^L# 2LNR7cNP*NR#Vmn[
d64VlGmn[NLgy,aLOK  > y.10p _l,wQvlGlNLlVmn[BNLSUGl)hRZmn[NLOK	W,@=NR%NLOdZl2`liU#&! fQr[!NL9j9K3^LKZl#
 ' *
B2Sy  	         	   	1   
#$NR#Vmn[£T2#^LhR7]`hQsc/!NR%NLOKNL .VcNLOdNaOliUNfQSLOK P*ZlVUGd#NL9p'DE' lGmn[ EaLTrUV]`Ld##VcSUDKZl7Y
[Q^P#^LNL  h]OLNLSUNL 4XP|Q XR7UGl\RGQra,p'Zl 9wRoK dNa7#^LNR ,ZlNLrUVmn["!zd#NLrUNRNL
#$N[QSLOK^aLOcKZl #2R7]OP!# lbQSaOlGc/NL`aOUGdZUqp '!DE' lGmn[BEaLTrUV]`LgKZlbW,@0NRNLOdZl2OlGU# l TqQSLL
4XR7UGl\RiQSa#QSa)#^L# NLOKVmn[NL 
9^aOlGUNR~QSaOl/W,@=NR%NLOdNh]SUNLrU^QNL	PZlGU!U),NR7KNL9p ?QvK8aR7mn[
l^LOKP#0KNLQSPOcZlGmZ[^RUNL=OU)RGaTSU)aRGTs]`LOlGU)QSLSUNL3 wLL1S]OL A#_Y#/QSRGQ7&ZUNRGL,L`aR B]`hh^aLrY
cNL>dNa	NLOK!VmZ[:1!NL  BQsmn[OPQSRGL	dNaOc/wQvlGlNL9p
'NR/?RNLOd@|QkaLNLOKVmn[[O]`[NR9=A-Y W,@0NRNLOdNh ]SUNLrU^Q NLrUGl\hRVmZ[SU3#^L# ]OKkQSaOle[QSR7UNL
XaOc^L9p 4XaOmn[KZlZlkaR7K	 WJQS[&NLgKZlNR4XRGP#VUzQVl! f]Sc!VmZ[ZlzW,@0NRNLOdZl2OlGU# aLrUNRY
l\aOmZ[SUqpBfaR-KZlZl	^QslGlNL	lVmZ[	K OU\RNa#VcNLOlGmZ[Q;{UNL,KNR$#^LOd#^LNL #~]rUNLSUwQg!?QrLQ 2`UVlGmZ[,QSLOc)Y
PNL9p
'  XW Y6/,#Vmn[OaLOc dNaR #$ZlGU!DaLOc KNR2LNRoc##c/NL7,NR7U kaR7K &VU 4k0 KNR	QSPOc)Y
lGmZ[^RUNL OU\RGaTrU\aRGTv]`LOlGU\QSLrUNL,a]{]`RDaNR7UNp 5VU'#^L#}]`hOU&NR7UNL aOmn[Qgcr]`RVU\[DaOl(VlGU'# Y
L("!	d#!NLrU$#$ZlGU!DaLOc>1S]`L'#QSLOKliU\RGaTrU\aRNL	lG] 4 @VcNLOdNaOlGUNfQSLOKNLcZc/NPNL9p 'NR.4Xa JQSLOK
[NR6 faRXl\TqQ!NRoUO^LNQSR&VUXKNR 4MLOdNQS[  KNRXP*ZU\RGQsmZ[SUZUNL 4JUG] &Sp  faRBK #$ZlGU!DaLOc01S]`L
	/
wY'{fQsmn[NL kaR7K"#^L=D]OK 8d#!NRoU A6ZU\RGQ2ZKNR&ZU\[O]OK"NLSU4VmZT2VUNj~K!,K T`aR7d#,W,#VmZ[rY,#VU?KNRJQrPOcZlGmZ[wR?UNL OU\RGaTrU\aRGTs]`LOliU\QSLrUNLzQraOl\L`aOUidZUNp
?Qsl 9aLTSU]OLQkKNR /'Zl\Q?UNLNR7c=4^R7K wL#^LNL .^LSU#VmZ[NLrY li] 9! X]`hh*VdSfQS[^P#VU\RGQsc
aLrUNR7U#VUNpkfaRK!#$NRZmZ[LOaLOc 1S]`L Qsc`LZUVlGmZ[NL B]`hh^aLOcSlNLNR7c/!NL {fQ sUlVmn[ aLrUNRP)Y
lGU!UNL>/]`RGQSaOlilZUGdNaLOcNL>K! ER7]rd#NLrY#~]SUNLrU^Q Y ?fQS[NRiaLOc 1NR ?NLOKNL9p |L>KZlNL JfQ!NL 4^R7K
KB]`hh^aLOcSlNLNR7c/!5 ,ZlNLSU.!VmZ[NL 1S]OLKNL.^LrU#mZ[NLOP#^U\RfQscNL P*ZlGU!UNp 'Zl!kaR7K
P#~KNLW,ZmZ[L`aLOcNLdNaR  4VlGmZ[NL^QscNLQSaOlGU)QSaOlGmZ[Ts]`hh^aLOc 1S]OL
] 
JarY|>kuQsmZ[OlGmZ[Vmn[OUNLgP)Y
LOaOUGdZUNp'2LNRoc#wLrUZc`RiQsUV]`LDKNR .^LSU#VmZ[NL`P*#^U\RZfQvc9wRoKzaLSUNR  BaOUGdNaLOc?KNR 	/
 %   4	 Y
.NR7U#^aLOcSl$|aLTrUV]`LP*# NLOKVmZ[NR&A6#ehNRiQsU\aR$^LeKNRTs] h! NL2P*NLMQraOlGc@\fa[R7UNp34Xa{c`RGaLOK
KNRQrLQ 2`UVlGmZ[NL ]`R7UGlZUidNaLOc 4^R7K K!/'NLQSaVc`T2#VUKNR,L`a&NR%limn[NL |LrUZc`RGQvUV]`L P*#(#^LNR
cNR^LOcNR%NL OUsfaOUidZlGUNLOdNQS[?ZlNLSUVmZ[ NRG[9f]O[SUNp '	.NR,NLOK8aLOc #^LNR NLOKmZ[NL A6#eh*NRGQsU\aR
[QsUXR#^L]`ReQNL
J[QrRGQSTrUNRZp _l,NR7KNLlGUZUil /?RGaLOKdNaOliU\QSLOKl#VcNLOlGmZ[Q;{UNLKNRBPZU\RiQsmn[rUZUNL$2OlGU#&DPNRZmZ[LZUNp
'eLNa!OmNR#NLZKOY XW-Y5ZU\[O]OK2\faRBk|Qsmn[Olimn[VmZ[SUGl2`lGU#&kaR7KeQSLaLrUNR7limn[ZKVmn[NL$2OlGU#&NLa]|QSLOc`R#VmZ[cZUZlGUZUNp(kfaRBK 1NRolGmn[ZKNLNLW,@0NRNLOdZl2OlGU#+ kaRoKNLKxV]`TqQNL
0aOlGU)QSLOKlGKVmn[rUNL£lG] 4#QSLOKlGU\RGaTrU\aRNL£PZlGU?Uqp ?QSP*#'NR7c^POU	lVmn[#^L#TwQrRzQSPOc/Zc`RNLOdZUNR
2LNRocNPNR#VmZ[ ]O[L hR7]OhQscNRNLOK .VcNLOdNaOliUNfQSLOKSp'ZlNR]{fQ sUDlVmZ[cNL0faOcNLOKc`R7]  ?fQS[NL9j
aK! #1NR%Zmn[LOaLOc,KNRJ2Qg!NLOd^QsK8aLOcrlGKVmn[rU,QSaOlGcZKN[LrUNR&$2`lGU#&?dNa NR f]rcmZ[NL9p ' #$)Y
lGU!DaLOc>1S]`L,[O]Omn[QrLOcNRZcSUNL@^LSU#VmZ[NLOdNaOlGUNfQSLOKNL5VlGU3&VUJKNL[!NRBPZU)RGQsmZ[SUZUNLW,@0NRNLOd)Y
l2OlGU#&NL,LVmZ[SU3 f]Sc!VmZ[9p
@wLQrLOl\hRGaOmZ[Ol 1S]NR A6ZlGU,\faR #wL 5ZU\[O]OK &VUHV]`TNQg!NR # QvlVl VlGUDK8Qsl]|R# |NTSU\Ro]`LNLOc`Qsl
#NRZl / VUGUNR  p 4NR6\faR-l^LOK,K?W,Zl\aVU\QsUXQSLQ 2OUVlGmZ[,PNTNQrLLSUkaLOK	#^L,QSPOlG]^aOUNR-.NR7c!#VmZ[,KNR/'NLQracOT2#VU?VlGU,f]rcmZ[9p /l-d##crU2lVmZ[9j`K8Q XK 0aOlGU\QrLOKlGKVmn[rUSjSK.VcNL,NR7UXaLOKzK.VcNLrY1NTrUG]`RNLBwLglN[Rc`aOUNR fkP*NR#^LOlGU!DaLOcPNRZmZ[LZU!,NR7KNLTf]`LLNL9p4Xac`RiaLOKKNRDhRZfQsd#VlNL
#$ZlGU!DaLOcKNR 	/
VY'{fQsmZ[SjswQvlGlNLlVmn[ K!	dNaR #$ZlGmZ[R#^PaLOc 1r]`LARGQrLOl\h]`RoUGc`RZf] -NLLO]SU7Y,NLOKVcNL 	I
VY'{fQsmZ[NLrY|LrUZc`RiQsUV]`LNL &VUk[O]`[NR/ NLQSaVc`T2#VUXQSaOl$\fa[RNL9p^POlGU\Ts]OLOlVlGUNLrU A8ZlGU)RZmn[LOaLOcNL \faRt/]^a&NLrY
Ja NR7c`QrPNL"#^LDlN[Rtc`aOU fBPNR#^LOlGUbaLOc&VUBKNL2R7cNPLVlGlNLKNR U\RGQsKVUV]`LNL  XW-Y5ZU\[O]OKSp
B2
' NTSU\Ro]`LVlGmn[ OU\RGaTrU\aR>1S]`L 
JarYzaLOK9 )Y XPNR
<fQsmZ[NL kaR7K5^L#^LNR .DcZ] &ZU)R
aLSUNRol\aOmn[rUNp4Xac`RiaLOKKNR&NLOKmZ[NL84MaOliKN[L`aLOc ^L£W,Vmn[rU\aLOcKNR!OmZ[Vmn[rU\LO]`ReQNLT8f]OLLNL
e   Y 4LVcS]`R%U)[&NL +UDLO]`mZ[cNR%wLOc/NR# 4Xa JQSLOK  .NR7c#Vmn[gdNa>|QsmZ[OlGmZ[mZ[rUGl2OlGU#&NL
QSLOc6,NLOKZU!,NR7KNL9p '"NLOK!VmZ[:4MaOlGKN[LOaLOc?\fa[R7U ZK]`mZ[QSaOmZ[dNa#^LNR- Zmn[Ol 4^RGTOaLOc
KNRkP*#KNLXP*NR
<fQsmZ[NL9p 'NR .^L;<Ea 	QSaIKHV]`TNQg! NTSU\Ro]`LVlGmn[!OU\RiaTSU\aR<liU ZK]`mZ[	lN[Rtc)Y
R^LOc8p '!ZlDTs]`LLrU3^L.NR7c#VmZ[NL"&VU XP*NR
< fQsmZ[NLRZmZ[L`aLOcNLWJQS[+NLKNRU\RGQvKU]OLNL
 XW-Y5ZU\[O]`Kd=ZlGUicZlGUVU3,NR7KNL9p BLOlNR 2R7c/NPLlil]\faRtK}V]`TqQNL 0aOlGU)QSLOKlGKVmn[rUNL9j4XaOl7Y
U\RVUGUGl\QrRGP#VUNLaLOK XP*NR
< fQsmZ[NLNLNR7cNL£l^LOK7wLcOaOUNR fkP*NR#^LOlGU!DaLOc +U]|R fa[NRNL'VmZ[rY
U@uaLTrUV]`LQ^RZmZ[LOaLOcNL9p _lMTs]OLLSUNL>K @VcNLOdNaOlGUNfQSLOKlG]Vmn[NR.&ePZliU!U,NR7KNL9p'4MLQ 2OlXKNR.4Xa=NLrU\[QVUGl Qr[R7lGmZ[#wLVmZ[T2#VUNLK!ZlNR 0aOliUNfQSLOKBd##crUJKNaOUVmn[>K!  VlGUNLOd1S]`L
XPNR
<fQsmZ[NLOdNaOlGUNfQrLOKNL7^L= 3^LoNySy  Y XR%!NLrUNRGaLOc8j9K" h]`LNLrU,wLOlLLNRzKZlXRVlGU)Ql
QSPT^LOcNL9p
 WJQS[&NLKNRXLNaNL OmNR#NLZKOY XW-Y5ZU\[O]OK T f]`LLNL $2OlGU#&!&VU' OU\R#¢c`Ro] 2NL |)Y&NLSU)QSR7d#NLPN[QSLOKVU9?NRoKNL9p	O],Ts]`LLrU?K&NTSU)R7]`LVlGmZ[ OU\RGaTrU\aR.1S]OL
]  
Ja07NySy  Y| Y
uQsmZ[OlGmZ[Vmn[OUNL&VU2RNQg!VlGUlimn[NL!OmZ[Vmn[rUGKVmZT2NLDl^POlGU\Tv]`LOlVlGUNLrU2PZlGU?U),NR7KNL9p '! 0aOliU fQSLOK
QSL£KNR 	/
wY2LNR7c/!~\faR	K hQSRiQ! B]`L8c`aRGQvUV]`L£KNR ] &NLrU ^L#P*NLQsmZ[`PQSRoUNL 
]sYOmn[VmZ[SUNL kaR7KNLNLSUil\hRZmZ[NLOK ^[RNR>4Xa0NLSU\[QgUilJQS[R7lGmZ[#^L!VmZ[T2#VU T^QslGl 8d#NR7UNp ?QSP#>NRY
c`QSPNLglVmZ[:1 NRU2hVlGmZ[ /RGahhNL  ~QSaOlGcZKN[LrU,aLOKqV]`TNQVlNR7U  aOlGUNfQSLOK =wL 
]POd6?p 
Ja  j
lG] 4 /RNLOd=<fQsmZ[NLOdNaOlGUNfQSLOKSp ?Qvl4Ma{U\RZUNL,KZlNR0aOlGUqfQSLOK4ZKNR7l\hZcVU?KNLaLrUNR7lGmZ[ZKOY
!VmZ[NL #~]SUNLrU^Q 1NR$^QSa\faRK! Q 7]`RVUNfQsUGloYtPOd6p 5wLO]ORVU\QsUGlNTrU\R7]`LNL9p 'NR9Q 7]`RVUNfQsUil\TNQSLQg4^R7K 1S]OLQSaOlGc/ZKN[LSUNL 0aOlGUNfQrLOKNL,K] &^LNR7UNjKDK8QslJlN[RfQS[LVmn[ #~]SUNLrU^Q8^L 
]zPOd6?p 
Ja
l\h0faRNL9p  A^LO]`R%UqfQsUGl\TqQSLQ`aLrUNR7lGmZ[#VKZU/lVmn['K8Qsl#~]SUNLrU^Q2wLDP*#KNLOmn[VmZ[SUNLaLOK&ZlTs] !U
dNaR4MaOl\PVK8aLOc 1r]`L 0aOliUNfQSLOKNL9jqK!,^L #^LNR~KNR Omn[VmZ[SUNL]V]`TqQl!NRoU2l^LOK0p74Xa 2NR7K# U\RZUNLBU 2rY
hlimn[ /RNLOd=< fQsmZ[NLOdNaOlGU fQSLOKXQSaGp 'NR  aOl\Q7!&NL[QrLOc?d64VlGmZ[NL	K# $#8NTrU 1NL #~]rUNLSUwQg8aLOK
KNLDlVmn[QSaOl\PVKNLOKNL.VcNLOdNaOlGUNfQrLOKNLzTs]OLLSU,#^LOK8RGaOmZTSl1S]8K#D]OLOlGU\RNR7U ,NR7KNL9pLDKNR2QSLrU Y
hQSRGQNLB]`L8c`aRiQsUV]`L	KNReQsc`LZUlimn[NL] &NLrUklwLOK"NLrUGl\hR%Zmn[NLOK,K# #~]SUNLrU^Q 1NR$^QSa
P#VK!hwLR%mZ[rU\aLOcNL 1S]`LCV]`TqQl!NRoUNL 0aOlGUNfQSLOKNL>K] &^LNR7UNp ' 4MLQ 2Ol?KNR .VcNLOdNaOlGUNfQrLOK
\fa[R7UBdNa"#^L#¢hR^LOd#^h!I!NLg.NR7lGUqfQSLOK8LVlXKNRARiQSLOl\h]OR7U 1S]`Roc8fQSLOc>^L,lG]VmZ[NL Omn[VmZ[SUGl2`lGU#&NL9pAVU 4k=	KNR  WJQS[+NLKNR /~Y5ZU\[O]OK         zPNR%Zmn[NLOPQSRNL OU\RNa#VcNLOlGmZ[Q;{UNL 1S]`L
'@=NTrUNL,li]UbQSaOmZ[	#^L %aQSLSUU)QsU 14XLQ 2`l,f]ScVmZ[,l#^L9p
 faReK - #UNR6 fa[RiaLOcKNR &ZU)[O]`KVlGmZ[NL2LrU4VmnT^aLOcKNR OmNR%#NLZKOY XWNRocNPNL£lVmZ[1 kofQgUc/ f]ScVmn[T2#VUNL9p & K8Qslz.NR8uQS[R%NL QSaOmZ[n\faRz[9f]O[NR 2LNR7cNLLOaOUGd#NLdNaTf]`LLNL9j
l^LOKW,@=NR%NLOdZl2`liU#&XLO]SU?NLOKVc8jsKNR%NL @c/NLOdNaOlGU fQSLOK'NLrUGl\hRZmZ[NLOK,[O]`mZ[HZcNL9p '# ^LK)Y
lNR4XRGP*#U 1NR6{]VcSUNLB]OLOd#NhOUkKNRtl\h[9fQSRVlGmZ[NL =A-Y#~]SUNLrU^Q'VlGUkK8aRomn[>K!cZcNP*NL WtQSaY
NR6\fa^aLOc	#wL]`PNR% /?RNLOd#XcZlZUGdZUNp$QSL fa sUXW,@=NR%NLOdNh]SUNLrU^QePNLOaOUGd#NL9jK?KNL,WtQSa
PZlGlNRQSaOl$\fa!NL9p ?QsdNa VlGUXK #$N[QSLOK^aLOc KZl #~]SUNLrU^QVl^Ll#wLNR  QrTSUNL  k{]`R   1S]Zl
#~]SUNLrU^Q-  LO]SU?NLOKVc8pA4LVl /RNLOd@|Q?VlGU&#^LW,@0NRNLOdZl2OlGU# +U #wL#  cZl)Q7UNL WtQSa
Ts]`LOlGU\QrLSUNL#~]rUNLSUwQgEKNLTOPQSRZp '!	b9'9limn[ EaLTrUV]`L,KZlZl3$2`liU#Dl4NLrUGl\hRVmZ[SUtKNR9|R#NR
'NTSU)R7]`LNLdNaLZc`QsU 1/NR -LNR7c,aLOK7liU LOa&NRVlGmZ[#^LuQvmn[P*ZlGU!DPQSRZp |LKZl# EQ,VlGU
 ZK]Omn[>K #$N[QSLOK^aLOc,KNROU)RNaaLOczQSL	KNL #wLOd#^LNL #~]rUNLSUwQg!NL>lGmZ[74NRVc8p
kfaR4XL?NLOK8aLOc/NL	KNR LNaNL 5ZU\[O]OK?PZUNL	lVmZ[zP*ZlG]`LOKNR7lJc/ZlGmn[VmZ[SUZU $2OlGU#+?QSL9p ?aR7mZ[
K!,cOR7] 2 9R#^[#VUzP#KNR - QS[-KNR / Z] &ZU\R%!KNR |#&NLSU)QSR7d# aLOKKNR 4XLO]`R7K8LOaLOcKNR
B2 '  	         	   	1   
4JUG]$&SjJcZliU\QsUGUZUaLOlNR"5ZU\[O]OK QSaOmZ[#K #$N[QSLOK^aLOc1S]`L $2`liU#&NL &VUlGU\RGaTrU\aRNLfBPNR7c8fQrLOcNL9p 'Zl VlGU  WJQS[&NLKNR U\RGQsKVUV]`LNL!OmZ[Vmn[rU7Y XW PVl\[NR~LVmn[rU ,f]ScVmn[9p 5VUGUVl
KNRl^POlGU\Ts]OLOlVlGUNLrUNL |NTSU\Ro]`LNLOlGU\RGaTrU\aRGP*ZlGU!DaLOc aLOK /'Zl\Q?UNLNR7cNRZmZ[L`aLOcNL l^LOK
BLSUNRol\aOmn[OaLOcNL'KNReQsc`LZUlimn[NLaLOKbTORVlGU\QV]Sc`RGQrh[limn[NLOU\RGaTrU\aR9li]Vmn[NR$2OlGU#+ ,f]ScVmn[9p
?QSP*#Jl^LOK#XPNR
<fQsmZ[NLrYzaLOK /RNLOd=<fQsmZ[NLR^QQvUV]`LNL81S]`LPZli]`LOKNR# |LrUNRZlGlaLOK &VU
aLOlNRNR&5ZU\[O]OK(¢WJQS[&NL #^LNR?A^L&NRGaLOcKNR / Zl\Q7UNLNR7cDPZlGU!DPQSRp4Xa 2NR7K#
Tf]`LLNLK .^LSU#VmZ[NLrY.VcNLOdsaOlGUNfQSLOKlN[RKZU\Q2NR7U QrLQ 2`lNR7U?NRoKNL9p O]$&VU Tf]`LLNLK
A~RGQSLOl\h ]`R7U#VcNLOlGmZ[Q;{UNL 1S]OLk|Qsmn[Olimn[VmZ[SUNL9j .&NL9jBXPNR
< fQvmn[NL9jA~aLLwTv]`LSU)QSTSUNL a9p fQ p
aLrUNR7l\aOmZ[SU9,NR7KNL9p '!Zl&NR>f]ScVmn[rU(#^L       )Y #$ZlGmZ[R#^PaLOcKNR #2[9fQrLO] &NL	KZl ah*NRYeQscOLZU 9KNRolGU\QSLOKZlDlG] 4	KZl A~aLLeQsc`LZU4VKNR7liU\QSLOKZlNj/K	#^LNLO]`R&ZlDUZmZ[LO]V]ScVlGmZ[Zl
#~]SUNLrU^Q0PZlUid#NL9p
     
   
	  4  	   4    	   
       	   	  
'! ' "!$# %&')(+*,&-.0/#)123'54+"!.#5&76212"(58:943;<-38=>4)#8&5&-5;:@?2A(B'C*,&2+"(5&)D(5&FE|5'G(B;H*,&5&2"(B;"%')(B%;";%.!$#&2%&2IJ5%;0E
;"8&+("(3%&2I-5; 5'G(B;H*,&+"!$#5&LKM4C-N%&2IG"-+!.#G(O?*5&,%2(AJ.(5PQR&+!$#S-N4G;"4G&L4)&2"!$#5T25&2-5&=<.!$#&2%&2I5&'U4G&&LVJ5%;XW$5;.!.#&,%&2IZYG*,&S'@=5')(5&?5&2%2("J.(9?5;H-5&[P\]4CJ5%+"(:^.9,#+	#3&`_:;H(""-N4G;<A(@%&2IZ-5;a['["!.#5& %&')(+*,& @&S-5;"N*2;"8bYG*,&c,dPfedgPih5gGjGkl&2*G(<9,5&2-+INP'.(5;A#[m4+(n8o4G&p-N%;<!$#`qn 33 $fr  'sDut[*2&5&@&)(.I,;A4C(+*,&v-5;wK\m*GB%&2Iv-5;x    $'sDuc,#+!$#2%&2I338;.J#3/;<*2'25&a=>4G%8 3&v-5;s*,;"8yYG*,&vc,dPfezgP3h5gG{)k"P2]4G?#|#[m4G&2I)(f^.-*2!$#a&2%;-!a}:}:=
DR~4C(B;%~?2J.9]PM-5;5&ZQR&)Y5;<.5[-5;62(B;5%/R4C-*,/*5;"4C("*,;[[YG*,&L4)?[P[%dI,;"%&2-Z-5;6218o8+.(B;n-5;0['[A!$#5&%&')(+*,& @8y;.J#3/;<*,'25&v=>4G%8 dm4GTC(\+!.#o-:QR&)(.I,;"4C(*2&o4G%8#3&5&






  5.¡|¢£¥¤¦2§   eA¨Ck
  ¡ ed ¨5k © eªP3h5k
'!.'sm*,&&5&J5%;]4G;<A(@%&2IV-.].5;"#4g(5&20-5;0['[A!$#5&%&')(+*,&Z?#1#3&5;];5#2%&2I
@8_:;<(";"4G%8?*5&,%2("J.(9?5;H-5&
«f¬­ ¬­ ¡®B® ¡5 ¡ ed¯k £ °5±<²  o³5U± « ­­
¡®® ¡ ±  ² ez¯0kl  "²´ ¡ µ eªPgGk
9l*,?#  v¶o·¸ £ ¶¹· ¸ µ  v¶o· ¡¸ ¡ £ ¶`¹· ¡¸ ¡ © eªPºGk
'!.&5;<I/@?2(+!.#F4)%2]-5;]E
&G(<94+!.'3%&2I-5;v0['[A!$#5&%&')(+*,&Z&4C!$#B/[m4G;%A!$#5& n4);"8*,&»D"!$#5&pI58am4GTcP\edgP»¼G{Gk"P ½8%T #3&¾E|58&5&G(-5;n
%&'G("I2;"%//-5;>Wl4C+ ¿L#3&[PQR&Zc'+("(5;"&8&+(0Wl4C+(5;HI3?2(0!.#ABm%;:-aÀf;"4)&2$*2;"8o4C(+*,&V-5;d*,%;5;<(B;"4)&2$*2;"8&5;<(5&Z'D"!$#5&S%&')(+*,& « ¸5¸ ¡5.¡ ed µ ¯k>#3&L#45&z4)'G("*2;.-5;YG*,8b.5;"?3&2-N%&2IG"Y/5'G("*2;o ¸5¸ ¡ -5;&5&G(AB/;D
hUºGº
h5º  
	    !	"#
!.#5&2-5&¾Wl4C4C("*,8&$%&2-%$'&|4G?#[m4)&2IG(]Gj´uPE 45;<I3?2(w+!$#
« ¸5¸ ¡U ¡ ed )( +  µ ¯k £*,+.-0/.12 ®® ¡ ( 2 ®® ¡43 °5±<²   5U± « ¸5¸ ¡5±AB² ed µ ¯k" ³R² ¡ © e0P5 2k
]4C>.5;A#4+(5&aYG*2& « ¸U¸ ¡U ¡ ed µ ¯k\?#\QR&)Y5;<+*,&pYG*,&aAdm4GTC(>!.#N#+!.#G(]4G%2-58Q+*,'545&>#4G;A4G'G(5;-.:*G(5&)(34+n4G?#+(5&
« ez µ  & µ ¯0k £ « ed & µ  µ ¯k µ e0P{)k8+(wc,dP ezgP¼G¼Gk « ­­ ¡®B® ¡5 ¡ ed¯k £ « ­ ¡ ­® ¡ ® ¡  ed¯k µ e0P76)k
8&+(nc,dPfedg P3hGh5¼Gk « ¸5¸ ¡5 ¡ e<> µ ¯0k £ « ¸ ¡ ¸ ¡  ed µ ¯k © e0P78)k
]4G8&+(45;HI3?2(>+!$# Bm%; -5&O62(B;5%/R4C-*,/*5;"4C("*2;,3&O_:;<("A-N4G;<"(3%&2I
 ­­ ¡®® ¡5$¡ ed¯k £ 79 ­B­ ¡®B® ¡U$¡ ed¯k  ( +
£ h§ ¤ ¿: ¦0;  * ( +<-= ­B­
¡ >9 ¸U¸ ¡U ¡ ed µ ¯k  ( +
£ h§ °1  ±@? 1BA ¤ 
 ¿ ¦ ;  * ( +.-0/.1B=
­B­ ¡®B® ¡ ( 2 ®® ¡ 3 e0P)k
°5±AB²   . ±DC 79 ¸U¸ ¡.±AB² ed µ ¯k  ( +E 79 ¸ ¡ ¸²5± ed µ ¯k  ( +F   ³ ² ¡ ©
'].5')("*,;5&%G ·5· ¡¸ ¸ ¡ %&2-IH ¸U¸ ¡ 9?5;H-5&"3& c,dPfedgPihGh5ºGk -#J&!5;H(5P['06%8o8o4(+*,&"3&OcdPfeªPGk,5; D"(B;%.!$')(+!.#m%?*5;l4!:6218o8&.(B;.*,/*5;"4C(+*,&5&v-5;lWl4C+l o¿wC-!]8+(
-5;l%&')("I,;"%//*n-.>c'+(<D(5;<w IK m%?5;wc,dPfedg P3hGhL8Gk Y5;"?%&2-5& A(5P m%;l>R4C!.#2"!.#!.#)(5&8&+(n/;+B8o4C(A!$#5;wE'58&5&)(B4G; DJ#A+"(-.	P»4PI.I5?5&[Pn4C(-¾Wl4C #@&aI/5;3&2I5;O6218o8&.(B; 4+0!.#74)%2 cdPfedgP3h)hL8Gk
5;<I3?2(5+"(l-]sDuQR&)(.I,;A4C(+*,& 3&ac,dPfe0P)k m%?5;$#3&vI,; m*2T25;.c 5?.(n4+l-5&33;";.-N%2J#3?5&À8#|J5%
Bm%#;5&[P
     
    
	  4      	
 	  4   
 \   a     
}5;"&/%&'G(-5;]K m*G%&2I¾-5; x! #"%$'&sDuc,(*)+!.#,%&2I+5&)("B/;,.!.#-5&2- cdPfedgP3hUg ,k.)A(]-)(OW/."(0)38o8%&2I-5;oQR&)Y15;<05&Z-5;}:}:=
DR~4C(;,)+P\]4)?*)l9	5;<-5&J5%;W25;3.!$#&2%&2I-5;4(5'G(B;H*,&-)+"!$#-5&K|4C-N%&2IGHD-)!.#)(0&2%;\-)(:!)34CIG*2&43? m*)!$'5:86)+(I7*)+!.#-5&a_:;<("0)3&2-)+J*.n?85& m*G(0)+IG(5P)~ m*)!$#)(0n8o4)&-)(0[&["!.#-%&')(0)+*,&a4G%2!.#vJ5%;W/5;,.!.#&2%&2IoYG*,&!@95')(05&:)3&v-58?8.(B;"4C!.#G(;.(05&X6212"(058 ?85&,%2("J*5&[ "*6)A(<.&[m*G(0)+INN4G%2!.#=.)!.#)("-)34CIG*,&43?dm*G!.'5J5%O?8."(0)38o865&[PQR8>5;<A(05&OÀ?*)\"*\-5;>	+IG*,;,)+(B#8%2:J5%;wW/."(0)38o8%&2Ia-5;w!)34CIG*,&43?dm*G!.'56*)3&-5;wJ.1'()A!$#-5&W=+*2!$')(B;,)+-)34CIG*2&438o4C(B;,)+ ?8."!$#;3)75?85& 9	5;<-5&[P:!5;p%d9>4G&2- #-)(5;6Bm%;B'54g7)(5;<(7)3&-54G;86)+(-5;c];.m*,T@X-5;~4C(B;,)+[Pf!5; L+IG*,;3)(#80%2v?4C0)(5;<(X4G%!*)3&-5;XQz-*OYG*2&BA|C1CGy¼Gj´uP\wm%;-5&L[4YG*,&aWM+*,!.'G(;,)+-)@4IG*,&438o4C(;,)+J*5&D.-)+"(0)(5;,5&pL+IG*,;3)(#865&aYG*2&FE r%[P»4P[hCNGg2NGº2N  sG{´uP2!)7.;0)3&2-O4+6/.J*)34kR4pBm%;\YG5;<"!.#G9<)3&2-5&2-]E !$'5(5865&)(09IHKJ%&2- 9LJH2)3&-58 #-)(5;lYG*,;HI1."(0+(05&M5;6z4)#;,5&5&)(B#4+(05&[PQR8 J.9	*)(;5& À?*)n9.)@;H-7-)(E;<9	*)+(05;"%&2IJ5%;vW/5;,.!.#&,%&2ILYG*2&N=<)+!.#G("-)34CI)*,&4((5865&G(;5&¥-5;
)@&)Y15;<;5&¾}:}:=DR~`4(B;,)+OYG*2;<I1."(0+(5P!)(oW/5;,.!.#&,%&2IvYG*,&p!@95')(05&5;8*+IG(:4G%M*)3&-58>5&2-7)+!.#-5&93%2"(05;.s-5;n4)%2n-58O)+-54(5&621,A(058#-5;A4G%2"I1 m*G"(9<)3;<-|PE n9	5;<-5&p-.B#43?&,%;w}w*,//3%&2I15&?-)J5%P*)3&-58 I1.9.)A05&L=>4C-)3%2X?85&[m*G(0)+IG(5P!)(OW/."!$#;3*)@?%&2I-.0	+IG*,;,)+(B#8%25;8*+IG(4)3&Q*)@&-5;6%/5;"?+*2!$'DR=>*)(B4C(0)+*,&[P2EM)3&6%/5;"?+*2!$'6)+"(&4!$# -5&];,5#-)38o/%+0)3&2-)+J*.TS%&2-FS & )3&2-)+J*)(5;<(5P)P*)»D(05;"#-)3&+5&)(B#[m4+(!5;*)3&-5&FK|4I15&-)3&2-.M-5;Xm%?5;]4g(XKM4CI15&+)3&+*)3&-5;]6%/85;$34CI12dm4G%d(5P[]%;<!.#V-)(F4G#[-5;l!)+!$'@n-5;>6%/85;$34CI1,dm4GTC(	.>;)!.#:5;";,*)+!.#-5&[-N4GT-)(]}:}:=
DR~4C(B;,)+a%&G(;5;M5;H9U5&2-N%&2IYG*,&O4)?2I1."!.#-)@;A8](;5&O62(B;"%')(B%;"'*,&2"(B4G&)(05&:)3&V-5&O6%/85;$34CI15&-)3&2-)+J%.J.1'()+"!$#-oWM+*,!.')(B;,)+-)34CIG*,&4»DI1."(B4+(:4G&&-)38o8(5Ps!)7.:IG)+(	Bm%;34G&2I)I1."(B;,.!.')(006%/85;<J*75&L%&2-9<)3;<-V-N%;<!.#O-N4nM5;"#4g(;5&-5;0[&["!.#-5&[%&'G(0)+*,&V-.wB/.J*)(IG.9]m4G#+(05&=	@V5;,5&2J."12"(058:Y15;A%;<B4C!.#G(UPXW%&2-PW &|0)3&2-P)38
*+I15&2-5&Z6%/5;+@4I15&-)3&2-)3J*.5P	Y I1)3?2(-)7v:&2J54G#-5;6%/5;$34CI15&L4)&[P[!)7v:&2J54G#-5; >("*,86
)@&V-5;:E|758Z5&G(B4);<J*7[5;<I1)3?2(n;)!.#V-N%;<!.#a~%+(0)3/7)3'U4C(0)+*,&Z86)+(n-5;w!)+!.'5]-5;w6%/5;$34CIGFY4\PNE])3&-58 YG*,;HI1."(0+(05&L+IG*,;3)(#80%2wm4G#&()+!$#-5;|Bm%;\J.1'()+"!.#-]Àf;,)+-)34CIG*2&438o4C(B;,)+J*5& J&2-.(0)+!.#)3&V06´uP!)74./()+J*)+(0o:?# m4G&2I1)+I,'5*)+(wYG*,&v%&2-¾¯ 9<)3;<-D)38 *IG5&2-5&a9	.IGI134C";5&[P!5;Xc;"%&2-I1.-N4G&'@O-.vL+IG*,;3)(#80%2a?.A(05#G(:)3&nd*+I15&2-58aP m#&()+!.#B*)3&-5;XK|=Dut^5;$(.I,%&2I9<)3;<-X-)(w~4C(B;,)+ 9_)3&*)3&v;<*2-N%')(4G%2
*,?5;,5&v%&2-a%&G(05;35&o];,*)(.!.'G8o4C(B;,)+J*5&"*C9<)(<*)3&-5;l!)34UDIG*,&438o4C(;,)+XJ*5;$(.IG(UP,]4nQR&)Y15;<0w-)(.05; m4)TC(>0)+!.#C7*)+!.#G(:?.A(0)38o865&[P]%;<!.#vB%')J*."0)+Y1:~4C(B;3))D
hUºG{
h5º06  	  B     
	  % 	
8%+(0)3/7)3'U4C(0)+*,&Z'Nm*,&&-5&V-N4G&&V-)(I1.9m%&2"!.#)(05&OWMdm*G!.'5-5;nQ &GY15;H05&VYG*,&9 8Z)(wI15;,)3&2IGA(B8am*GI()»D!.#-58:%9>4G&2-?."(;)@88](M9U5;H-5&[P5]4CMM5;6z4)#;,5&!)+"(-.B#43?"*<
 5')(0)+Y.-N4 ^,&4C!.#w&)9	5&2-N%&2I&2%;>-)(oWMm*)!$'5YG*,& 9 ( H ?.A(0)38o8(n9	5;<-5&[-)(6)38Qd*+I15&2-5&?5&[m*)(0)+IG(n9	5;<-5&[Ps!5;l:%9>4G&2-




9 H0H 9 H  j  j 9 HKJ








h P P P h >  · 9 ·|·)( H >  ·+*]·
h







h P P P
h














9 £   H· J ( H S ·
( H   ( H   J ( H· H & ·
( H ?2J.9]P edWwP{Gk
  ( H £   H· J ( H S · 9  
J ( H· H & · edWwP76Gk5;"#[m4+(]8o4G&V-)(oW2.A(0)38o8%&2IG"I(*)+!$#2%&2I15&~Bm%;-)(o~4C(B;,)+J*5&, ·  *]· %&2-  · P	 )A(!*)@&-
<)kHD8o4C(B;,)+vYG*,&v-5;>c;.m*,T5!*)3&-.:6%/5;"?+*2!$')5PhGPnm%;<W £ h5;"#[m4g(:8o4G&  £ 9 J	J µ, H £ 9 JH µ* H £ 9 H J µ  H £  9 H0H ( H ©
gPX=w%&O'54)&&a8o4G&vB%')J*."0)+YO-)(E'(5865&)(0]J5%v-5&VQR&2-)+J*. W £ go?-)+!W £ Yh]?."(;)@8865& £ 7 , · ( H  o· ( H * · ( H µ, · £ , · ( H   · ( H 9 · ( H · µ edWwP78Gk* · £ 9·U· ( H  · ( H * · ( H µ edWwPGk · £ 79·U·] 9 ·[· ( H  · ( H 9 · ( H ·C ( H ©
QR8 4d-N4)T W £ Y  h)+"(U0)3&2-¥c,dPfedWwP78Gk%&2- c,dPfezWnP»Gk-N%;<!.#nd*+I15&2-¾c(*)!.#2%&2I15&¥J5%5;<0.("J*5&
, J ( H £ , J (    J (  9 J (  J ( H E 9 JBJ ( H µ edWwP¼Gk* J ( H £ 9 J ( HUJ (    J (  * J (  E 9 J ( H2J © edWwP3h5jGk
ºPnm%;<W £ Y)+"(&2%;>  J J5%O?8."(0)38o865&
  J £ 7 , J ( H   J ( H * J ( H  ( H ©
<)(5;"86)+( )A(X-)(Ft^5;+7.I2%&2ILYG*,& 9 4)?2I1."!.#*)"05&[Pl:%2a-5;o!)34CIG*2&438o4C(B;,)+7  m4)TC(X;)!.#-)(!.(05;"86)3&4G&)(0:YG*,& 9 ?8."(0)38o865&Zeª5P}:4G/-)+(0! ,k.P
	 !
t|%;>W/."(0)38o8%&2Iv-5;l!)34CIG*,&4((5865&)(0Oe 9 ( H k · -5;>QR&)Y15;<;5&aYG*,& 9
9 ( H £"  J ( H· H & ·   ( H  
H· J ( H S · edWwP3hGh5k0)3&2-Ed*+I15&2-62!$#;,)+("(;:-5;n=m%2!.')(B;"4G&2$d*,;"84C(0)+*,&v&2*G(<9U5&2-)+INP
 NPNW/."(0)38o8%&2IoYG*2&e 9 ( H k J
e 9 ( H k J £   J ©
h5ºG  	  B     
	  % 	
{PNQ 8 d*+I15&2-5&V9U5;H-5&v-)7 
<)kdB8o4C(B;3)J*5& · %&2- · ?5&[m*G(;)I)(
e 9 ( H k J ( H £   J ( H E   J ( H * J ( H   J , J ( H   J ( H µ
 J ( H £ >  J ( H * J ( H   J µ
 J ( H £ >  J , J ( H   J ( H ©
6Pwm%;.W £ YZg0?-)+!W £ h:0)3&2-^R.9	*)+:-)7*IG5&2-5&O62!.#;,)+("(00&2*)(u9	5&2-)+I
 · £ O o·A9·M·)( H  · ( H E * ·,  J µe 9 ( H kH· £  · E  o·9 ·· ( H e 9 ( H k<·)( H E * ·	· ( H
 · ,:·a · µ
 · £ :· ( H 9 ·)( H · E   J , ·   o· ©
62*,86)+(w0)3&2-¾4(]!)34CI)*,&43?+!5'5]YG*2& 9 ( H ?85;,.!.#&-.(5P
   	 !
!5;L+IG*,;3)(#80%2:9w%;<--N4G#-)3&2I15#-5&2-P5;<9	*)+(05;<(5s-N4GTv4G%2!.#O-)(oWM m*G!$'@0-5;5;H"(05&O%&2-J.9	*)+(05&=.5?5&2-)34CIG*,&4g75&`-5;	)3&GY15;H05&a~4C(B;3)a?5;3.!$#&-.(w9	5;<-5&a'Nm*2&&-5&
· £ 9 ( H
 ·· ( H W £ h µ ©5©U© µ Y Lh µ
 · £  9 ( H
 ·· (  W £ h µ ©5©U© µ Y g µ
· £ 9 ( H
 ·)( H · W £ h µ ©5©U© µ Y Lh µ
· £ 9 ( H
 ·)(  · W £ h µ ©5©U© µ Y g ©
]4CJ5%;)@&2-:)3&o-5; *,?-)+I15&v=]m%2!$')(B;"4)&2$*2;"8o4C(0)+*,& J5%;W/5;,.!.#&,%&2I-5;\!)34CI)*,&4((5865&-.(0 9 ( H  ·-)(]*+I15&2-5&Vc,(*)+!$#2%&2I15& *)3&2J5%Bm%2IG5& ¢
)3&O{P  J ( H £  J ( H £ V  J ( H * J ( H   J µ
 J ( H £  J ( H £ O  J , J ( H   J ( H µ
)3&6 P · £ O ·9 ·[·)( H e 9 ( H k<· ( H E * ·	· ( H
 µ
· £ O ·9 ·[·)( H ·)( H E * ·	· (   µ
· £ e 9 ( H k<·)( H 9· ( H ·F· ( H ,:·   · µ
· £ ¾· ( H 9 ·)( H ·F· (  ,:·   · ©
62*,86)+(>;)@&2-4(=.)!.#)("-)34CIG*,&4((5865&)(0o?-)+nJ5%:*)3&-58 ?2"(4G&2-aYG*,&ag4)3&a-5&a6%/85;$34CI15&-)3&2-)3J*.?5'U4G&&)(5P
   "!# $
!5;v&,%865;3)A!$#-:%d9 4)&2-Bm%;-5&7IG.B4G8(058 L+IG*,;3)(#80%2a'54()(5;<(N()3&-54G;O86)+(&% Plwm%;05#;'7*)3&-'% )+"(>-5;
:%9>4G&2-O&2*2!.#:.(u9>4C
I15;,)3&2I15;.P)(1.-5; P5;<(lYG*,&a&[5;6d*,;<-5;<(>?*)M-5;t 5;$(.I,%&2I%&2--5;:=m%2!.')(B;"4G&2$d*,;"84C(0)+*,&*)3&-X?8."(0)38o8(0:&2J54G#4G&V~4C(B;,)+2*,/5;"4(0)+*,&-5&[N-)(X%&4)?#[m4G&2I1)+IYG*,&*% )+"(5P[E&)(""!.#-*)+-5&2-?Bm%;>-5&c!.4G8(B4G%d9 4)&2-a0)3&2-¾-)(o*2?-)IG5&¾62!.#;,)+("(0ogv%&2-{-N4v-)(.0e+% OgGkuDu8o4N-N%;H!$#34G%V5&a9	5;<-5&[P2!5;lc!.B4)8](4G%9>4G&2-v'54G&&v4+"*oI,;H*,?-N%;<!.#e+% OgGk Du84N-)(:&2J54G#f-5; ~`4(B;,)+,*2/5;"4C(;)*2&-5&:)@&p-)(.05&62!$#;,)+("(;5&O4G?2I1.A!$#[m4C(AJ.(9	5;<-5&[P
   
      /     	  
    
n8 -)((5')(B;<*,&-)+"!.#-O62(B;"%')(B%;YG*,&Z_:?5;fm4!$#-5&SJ5%L?5;,.!.#&-5&[M)+"(*)3&-a~*,-()(5;"%&2I74+ogUD-)@8Z5&20)+*,&4(5;VM)38)38 =>4G#8Z5&*)3&-5;aWl4G&2-"(;"%'G(%;";,.!.#&,%&2IZ05#;vYG*,;H(0*)@#4 (5P
]4CJ5%S9]m4G#+(8o4G&N*)3&-?34G&2IGI1.A(B;,.!.'G(0OE|(5865&G(4G;<J*(`/4);"4(:-5;X_:?85; m4C!.#-5&&2*,;"8o4(5&[Pl!)(¾E|(5865&G(4G; DJ*(O#4C(:-)(os*,;"8>*)3&-.o;,)+B84C5P[nm%;w-)(`eHh5jGjGk DB\e<hGhUjGk D %&2-¥e<hGhGh5kuDu_:?5;fm4C!.#-YG*,&'2%?-)+"!.#)D
 m4C!$#-5&2J*5&)(B;,)(5;<(;5&eI!.!5k
%&2-'2%?-)+"!.#)Du;"4G%8J*5&)(B;,)(5;<(05&ez?!.!5k}:;3)A(B4(5&v0)3&2-a-)7:6218o86.(B;,)(w-5;E'(5865&)(B4G;<J*(¾%&2-L-)(O%&')("I,;A%//5&Z-5;qn "Duc!)+("(;5;!)3&LÀf4)?[PN:P3hv4G%IG@Bm%#;<(UP|nm%;-)(4G%IG@Bm%#;<(;5&W/*)/-)7(VI1)(U|-N4GT )@&`-5;]%&')("I,;A%//v-5;]Wl4C0)+]IG.I15&|m%?5;-5;:-.qn "Dc!)+("(05;<-)7QR&)Y15;<0)+*,& 95#+(oeªY2IdPNc,dPfedg P3hGhL8Gk k.P
À4G?[P P3h ¢ 6218o86.(B;3)75&S-5;X_:?85;fm4C!.#-5&)DuE'(5865&)(B4G;<J* 5& ¢ =*G(B4C(;)*2&L&4C!$# $&
 C!ª"%" E'(5865&)(B4G;<J*( qn "Duc )(A(05; W40)+ _:?85;fm4C!.#-5&
(0.(B;"4IG*,&4 ÀEÀ  #"%$ * "'& d!.!D$e<h5jGjGk?!.!D$e<h5j)jGk
#-.4CI)*,&4 
nE)(  #*%$ * *'& d!.!D$e<hGhGh5k?!.!D$e<hGh)h5k
*,;<(B#2*,;A#2*,8?-)A!$# _:=À    $ *  & d!.!D$e<hGh5jGk*,;<(B#2*,;A#2*,8?-)A!$# =[t    $ *  & ?!.!D$e<hGhUjGk?40)+"J*5&G(;,)(5;<(
hUºG¼




-)7w:&2J54G#N-5;]5&G("/;,.!$#-5&2-5&:=w4C!$#)D?4G;"& )38 \*3%865&4G&2I1.I15?85&[PC]4G?*)?."!.#;.m4G&'@5&:9<)3;\%&2\4G%&[m4C!.#2"(0ez&[P =]P»k["*C9<)(:m%?85;"&[m4C!.#2"(0
=w4C!$#2?4G;"&ez&[P&[P =Pk.P
Àf4)?[P,:Pg ¢ }w*,*,;H-)@&4(0)+*,&o-5; >("*,8Zn4G&o_:?85;fm4C!.#-5&vYG*,&]d!.!Duc!)+("(05;A& ¢ &[P =PG:&2J54G#N-5;&[m4C!.#2"(05&=w4C!$#2?4G;"&[s&[P&[P =P,:&2J54G#-5;]m%?5;A&[m4C!$#2A(05&D=w4C!.#,?4G;A&
_:;,)(5&G(0)(5;"%&2Ie<h5j)jGk e<h)h5jGk eHhGhGh5k \*3%865&_:?5;fm4!$#- &[P =]P  8 ¼ h5g&[P&[P =P {   º 6&[P =P E &[P&[P =P h5º hGh h5g h5_:?5;fm4!$#-DBh &[P =]P h5g hGh h5g h5g&[P&[P =P {   6 6&[P =P E &[P&[P =P hL8 h5{ h5 h5
     
     	L
 L     
L     
   /	/     
 
!)7 x  '"%$'&sDuc,(*)+!$#2%&2I,Bm%;\/5;3)*2-)+"!.#-]621,"(;586l9<)3;<-X86)+("(0+
N*,%;,)(5;<(;"4G&2$d*,;"8o4(0)+*,&I1dm*G"(5PU!)(QR&)(0.I,;"4C(;)*2&6)38 sDu=>4)%8 '54)&&X4G%|-)(hGP2qn C1CG$fr  &sDut[*2&-n?."!.#; m4G&')(9	5;<-5&[P)!)(>%2&,%2("J5%&2I9U*)+(05;35;n6218o86.(B;3)75&v-5;& "!$#-5&p%&')(0)+*,&)+"(.)@8 :&#4G&2IX 5;$dm4G%2(05;H(5P!)7Vqn CGC1$fr  &sDut *,&-5&-)3&G(0.I2;"4C(0)+*,& 5;6d*+IG(04G%<*)3&-58b-)+B',;3.(05&N=<.(AJoYG*,&Du%&')(05&[PfE ]9	5; D-5&¥"*GI15&4)&&G(0 B/8.J*)7(:%&')(0+)3&¥&(5#2%&2I 4G& 3hUºG{G:h5º 6,wh5º08´]Y15;H9U5&2-.(UP]4G?8*):9<)3;<--N4C]sDu=>4G%8Z)@&)(0.I,;A4 )3&+*)3&-I1.9<)+!$#)(0.(0o6%8o8ZOm%?5;w-)(o[%&'G(;)*2&2"9	5;<(004)&a-5&62( m%2("J."(;(5&m%?5;6Bm%#;<(5PM!5;w\*,;<(0*)\I1.I15&Mm%?85;]À?.(B;"45.-5;A86.(B#2*2-5&L¼Gg2\hGhL62\h5º),\hUºG¼´?."(05#)(]-N4);,)3&[[-N4GT-)7c!.9<)+!.#G(A$z4)'G("*2;,5&X%&4)?#[m4G&2I1)+IoYG*,&-5&a[%&'G(;)*2&2"9	5;<(05&a4G&-5&O62(Cm%2(AJ."(0(5&a0)3&2-|P (1.-*2!.#0)3&2-O?*)|-5;
~+.(B#2*2-n-5;l/.J*)(75&
%&'G(0]8Z5#;62(Cm%2("J."(0(5&:5;6d*,;<-5;$()+!$#[PsW2*)^*)3&-5;>Q &G(0.I2;"4UD(0)+*,&V-5;][&["!.#-5&%&')(0)+*,&O4)%2*)@&-5;'C*,8o/(.-5&E&-5;<I1)(5'C*2&G(B%;w'54)&&NBm%;-)7o&2*G(<9	5&2-)+I1!)!.#)(0a-.XsDR=..("J*.6*)3&N*)3&z4!$#-.a}:;,)+(05;,)3%8 4G&2IG5?5&L9	5;<-5&[PB)()3&¥78 Cn& m4G#-5;45;$ m4G%2(05;H(50)3&2-7-)(´DJ"m*,;"86)+I15&L'54G')-5;a& "!$#-5&S%&')(0)+*,&nBm%;;,*(`E
&-5;<I1)(5&Bm%;oE&-5;<IG)75&86)+(
*)@&-58½Q 8o4CI1)3& m4G;H(0*)q+*,;35&G("J54);<(0)+IoY15;"?;3*)(;5;<(5P2!)(]M5;"?;,*)+(05;A%&2IF)+"(:/;<*,/ *,;<(0)+*,&4\Pw8 *)3&-I15&|m%2I15&2- mn?85;$34G//%&2Io-5;M*)3&2J*3&-5&O'54)'G
J5%0)+!$#-5;A&[,A*(;n-5; ?2"(4G&2-C¯-5;
E&-5;<IG)7**)»DI15&G9	5;<(;]4G&aJ.9	*)\?5&4C!.#,?4);<(05&ODu%&')(05&O'(*)@&-5; I(*)+!$#V-58QR8o4CIG)@&[m4);<(0*)-5;w'C*,8o/(.-5&E&-5;<I1)( £ ¯ E! `0*)3&[PN!)(]!)+!.#G(;]-.:sDR=<.(AJ*.>9<)3;<-O-N%;H!$#p-)7&2J54)#Y#"%$-5;wsDu%&')(04G%n-5;K^)3&-)(!&"-5;oqn C1C1$r  &sDut[*,&-v!$#4);"4G')(05;,)+0)(5;<(5PM!5;]:?2"(B4)&2-F-5;sDu
%&'G(0a?.(;.m4CIG(')(
 * C¯,+.---- / ¯/  ---- ')(0+ 'o¯Y1"%$ µ eªoP3hUk'o¯ £ g23 8o4C45---- / ¯/  ----76'o¯>)+"(6*)@&~4GTC m%;]c; m*,T5-5;084C )38o4g75&Zc];A%//5&2I1."!.#)9<)3&2-)I2'5*)+(%&2-Z!$#4);"4G')(05;,)+0)(5;<(-)(W;3*)(; *)3&-.]Wl4G&2-|Pnm%;>>%:5;HI15?5&p0)+!$# Bm%;l-)(B/)D ?2J.9]P -2DuWnm4)&2-5;>(<1/-)A!$#-:P5;H(0:YG*,&
'o¯089+ j©g0G;: µ'o¯5<>= + j©0G;: © eªoPg)k
h, Nh
h  ,g  
	    
 B  B B B  
]4G;"4)%2M)A(M5;<0)+!$#)(()+!$#[)-N4GTw-)(nt|%2"(4G&2-"-)+!$#)(0>Y)*,&:"(Um4G;"'55; +*,'54()+0)(5;<(05&atM%2"(5m4G&2-5&86)+(9	5&-)+I15;sDu




 "5r f[Du*  H ?.0)+("J.(6*)3&-5&7Q 8o4CI1)3&[m4G;<(;*)lYG*2& 2 A PW2*)	*)3&-5;oÀ?58o/5;A4C(B%;:Y)*,&F)jGj5&)("B/;,)+!.#G(o-)(.:.(<9 4hL6 G;:sP%2o-58 4G?2I1(*)+(0.(05&7}:;3)(;5;,)3%8 Bm%;-)7V!)+!$#)(0a-.XsDR=..("J*.
5;<I1)3?2(l0)+!.#:*)@&v~+)3&2-."(<9	5;<(' m%;	Y " $ YG*2&.(<9>4:{GjP)]4C?8.-5%2(0.(5-N4GT *)3&v"*+!$#v-)+!.#G(;. DR=<.("J&2*G(<9	5&2-)+IF)+"(5s%8 *)3&- }w*2&GY15;HI15&2J]?.J2m%2I()+!.#-5;wqn CGC1$fr  &sDut *,&-5&-)3&G(0.I2;"4C(0)+*,&pJ5%5;";,*)+!.#-5&[P!)(.nJ**)+IG(0)+!$#V4G%2!$# )3&a-5&OE
;<I15?&-)+"05& )38:?2"!.#&-)(A(6P5 NPwm%;-)(O%&')(0v-5;0E
&-5;<I1)(5'C*,&)(B%;86)+(6*)3&-58 I,;.m*,T@5;,5&FQ 8o4CI1)3&[m4G;H(0*) 'U4G&& *)@&-aIG5;,)3&2I15;,!)+!$#)(0o-5;sDu%&')(0I1.9]m4)#(9	5;<-5&[P|QR&À?."(B;3.!$#&2%&2I15&+5;<I24G?V0)+!$#[M-N4GT:*)3&-XM5;";3)@&2IG5;"%&2I-5;DR!)!.#)(0>%8I15'55#;<(\/;<*,/ *,;<(0)+*,&4gJ5%8 QR8o4CIG)@&[m4);<(0*) v-5;\E
&-5;<I1)(0edcPeªoP3h5k k-)7:%4()(Um4C(-5;>E
;<I15?&-)+"0:"(4G;"'Y15;"86)3&2-5;<(UPE l9n%;<-!*)3&-:M5;";,)3&2I15;"%&2Iv/;<*,/*2;<(0)+*,&4[J5%  ( A ³" 4+<*)3&I,%2(05;l}w*,8/;<*,86)3TI1@R%&2-5&[P m%;/*)@&-5&p(<1/-)+"!.#-5&asR4C-a86)+( g62( m%2(AJ."(0(5&a4G% * H 2¼062( m%2("J."(0»D
(5&O4G% *  %&2-O{	 
 "5r f[Du*(5&eª5P2:??[PN{PgCk
0)3&2-O-)(:!)+!$#)(05&v-5;
Y15;<9	5&2-.(05&aDR=<.("J*)3&À4G?[P2oP3h]J5%24G8o865&2I1.A(0(UP|E\)A(!*)@&-vEM)3&2B/4G;"%&2IO4)&¾62(Cm%2(""(0(5&+)38½sDu=>4G%8 I1.I15&Mm%?85;-5;\M5;H9U5&2-N%&2I6*)3&-5;l'C*,&2"(4G&G(;5&]!)+!.#G(;n4G&o4(5&aE&-5;HI1)(."( m%2("J."(;(5&vYG*2& .(<9>4:G{ J5%[5;"'55&)D&-5&[P[nm%;-5&)3&V-5;w?2"!.#[m4C("J5%&2Iv-.]&2%865;,)+"!.#-5&O:%d9 4)&2-T)38:?2"!$#&-)+("(:ºP{Y15;<9	5&2-.(05&\4G;"4)86.(05;55;<IG)@?2(:;)!.#Bm%;w-)(.0.6=<.(AJ*)3& 5;<(:YG*,& .(u9>4Vh5GjGj Pt|%;w>#4G;A4G'G(;5;,)+0)(5;"%&2IO-5;
Àf4)?[P.oP3h ¢ DR=<.("J*\J5%; qn CGC1$fr  &sDut *,&-5&-)3&G(0.I2;"4C(0)+*,& m%;^*)3&-5&,d!.!Du}:;,)+"(B4g ¢ ?# m4G&2IG)ID'5*)+(n-5;!)+!$#)(0aeVY#" $wk>YG*28QR8o4I1)3&[m4G;<(0*)Z-5;n'C*28o/(. 5&E&-5;HI1)(."( m%2("J."(;(5&  · £¯ · E   · e5P2??[P[{PgCk.QRW D2)@;A;,.-N%2J*)3?75;À *)-5;wqn CGC1$fr  &sDut *,&-G  H £ 2 A
DR=<.("J Y#"%$ sDu
%&'G(04)38QRW " ­" ± E
&-5;<I1)(Du%&')(0h {Gj hGhL8)g06 h hg º  º)G¼  ga©5©U©º gº gGº hUºGjGj {a©5©U©D8 º  hL6  ,)¼ ¼p©5©5©h5j h5j
 gGGº)jGg4UY[P h 806G¼
Y15;<9	5&2-.(05&sDR!)+!$#)(0o9<)3;<--5;]\4G;"4)86.(05;Y "%$ 4G8>5;<"(05&	 
 "5r f[Du*  H £ ¯ E   HY15;<9	5&2-.(5P
      
   
B     
    	 
        
  
 
   
,      
B 
      !
  L  




 m*,#-& < $ I1.;.("J.(]eª5P:?2"!.#&-)(A(ºPih5k.PGB)3;<- *)@&-M5;"?-)3&2-N%&2IO86)+(>Y15;<A!$#-)(.-5&VI,;<*,T@5&o>(A*,865&?.(B;"4!$#)(0.(5U9<)3;<-o-5;~À
Du=>4-)@%2
-5;'*)3&2J*@&-5&a}:%2IG@& -5;'+*,'54g75& n8IG5?%&2I:-5;c!)+("(;5;"/dm4C("J*4G&2I15/4GTC(eª5P2?2A!$#&-)+("(6P3h5k´Pnm%;:-N4C]/;3)@&2J*)3/-)( ¾c )+("(05;w9	5;<-5&-)(X;,(.YC4G&G(;5&F93%2"(;5;:?."(0)38o8(5PM!)(.0o9	5;<-5&-N%;<!.#-5&L=>4C-)3%2 G	
O%&2-F-)(N+*,'54g7 w8I15?%&2I-5; *)@&2J*3&-5&¥c!)+("(;5;"/dm4C("J*%9."(AI1(.IG(5P|wm%; *)3&-E'(5865&)(B4G;<J*(o86)+( %>("*,8Z5&:. )+"(0)(5;,5&V#[m*G!.#2"(05&2 % Y15;H"!$#-)(.-5&-;,(.Y 4G&)(00y@%2A(05;.PM5;"&4C!.#m4"0)+IG(>8o4G&vc!)+("(05;A;,34C4(0)+*,&-5&[,'U4G&&X84G&]Bm%;-)(:?.(B;A4C!$#)(0.(05&l*G>%|eHh5jGjGk DR)(kz4C!.#)D"!$#-)+!.#2(05&:*)3&X/;3)@&2J*)3/-)( .:c!)+("(05;
86)+('d!.!Du6218o8Z.(B;,)(nYG5;<9	5&2-5&[P,QR&-)(.058 . )+"(;)75;H( ?8*)[YG*,;<I1DI15?5&-58 G
&,%;/*)3&a;,(.Y 4)&G(05;93%2"(05;.P2]4ClY15;"8Z)@&2-5;H(-5&v:%d9 4)&2-2Bm%;
-)7W/."(0)38o8%&2I-5;n4G?2IG."!$#-)3;"8(05&a62(;"%'G(%;"'C*,&2"(4G&G(;5&5;"#-5?()+!.#[P%l-5&;,(.Y 4G&)(05&93%2"(05;"&V9	5;<-5&p-)7v4G?2I1."!.#-)3;"8(05&O62(B;A%'G(B%;A'C*,&2"(B4)&G(05&:)38½_:;<(AB;"4G%886)+( 
.)kVoYG*,&cPedºPºG{)kn?8."(0)38o8(5P[E\:9<)3;<-P*)3&-=>*)(B4C(0)+*,&  m%;*)3&Zc!)+("(05;w86)+(0Wl4C0)+:I1.9 m4G#+(5P!)76%8o8o4C(;)*2&Fm%?5;W &5&|%&2-%$'&5&|%8]R4GTC(>4(0|dm4C("J* )3893%2"(05;>%8 -N4C>>("*28 $
¸ « ­­ ¡®® ¡5 ¡ ed¯k £ °· ¡ ¡ ¸ ¡ ¡  ¡ ¡ ¸«
­­ ¡ ¡®® ¡ ¡U ¡ ¡ ed¯k  ¸ ¡ ¡ ¡ ¡ ed¯k ¸ « ­ ¡ ¡ ­ ¡® ¡ ¡ ® ¡ ¡ ¡  ¡ ed¯k © edEP3h5k
!5;>QR&2-. $O()3&')%&)(05&O?8.J**)+!$#&-.(:-N4Cwt^5&G(;"434C("*,8y-.:93%2"(05;<UPNt|%;>W/5;,.!.#&,%&2Iv-5;Md*,%)D;,)(5;<(B;"4G&2+*,;A86)(5;<(05&v62(B;"%')(B%;"'C*,&2A(B4G&)(05&9<)3;<-a-N4CIG.B4G8(0nc )(A(05;86)+(l-5&a;,(.Y 4)&G(05&v93%2"(05;A&m%?5;<-.!.'G(UPfE\9<)3;<-J5%v^,.-58 '34C("J$N)3&-5;]E'(5865&)(B4G;HJ*(a-)(oJ5%2I15#[m*2;,)+I1y@%2A(05; DB&D"!$#-%&')(0)+*,&4G%2:-5&-5&-5;];,(.YC4G&G(;5&93%2"(05;4G%IG.0.("J.(5Ps!)(oN*,%;3)75;H(B;"4G&2$d*,;"84C(0)+*,&V9<)3;<--5;"4G;<(4G%2AI1@Bm%#;H(5C-N4GTw-N4CE|758Z5&G( « ¸U¸ ¡ ed µ ¯k|4G%2\-5;
93%2"(05; DB[&["!.#-5&o[%&'G(0)+*,&[C-)(:%8$J*5&G(;,)(5;<(<)+"(5N?85;,.!.#&-.(n9<)3;<-
« ¸5¸ ¡U ¡ ed µ ¯k £° · ¡ * ( +.-= ­
¡ ¸ «  ­ ¡®® ¡5 ¡ ed¯k © edEPgGk
h, ,º
h  0    	       B  !
!)(6%8o8o4C(0)+*,& m%?85;W &w%8]z4)TC(4g('dm4C(AJ*¾-.Oy@%2A(05;<O%8 -N4CX("*,8 $ 
9	+!$#-.)3&¥-5;c!)+("(;5;<J*7j86)+(o-58 c!)+("(;5;<Y15')("*,;]¶  £ jA()7.I)(5P\:%I,;A%&2-L-5;oc];.m*2T5o-.X93%2"(;5;<5;<I1)3?2(0)+!.#[f-N4)TO4(OE'(5865&)(0 « ¸U¸ ¡ ed µ ¯kn8Z)(4*)3&-58 ?2A(B4G&2-  ¸5¸ ¡ eª5Pc,dPfedº P5 Nh5k k:I,;.m*2T55;]4+ G	
Y15;<A!$#)9<)3&2-5&[P[nm%;34G&2I)I1."(B;,.!.')(0]E'(5865&)(B4G;<J*(5&+5;<IG)@?2(:;)!.#*)3&-XWM+*2!$')(B;,)+-)34CIG*,&4gd*,;"8 YG*,&
« ¸5¸ ¡ ed µ ¯k.PM%dI,;"%&2--.O;"4C"!.#-5&L:?'7)3&2I15&2a-5;v4G?2I1.A!$#-)3;"8(05&¥62(B;"%')(B%;"'*,&2"(B4G&)(05&"(0+(-)(.:^,.-*,!.#L'5*)3&LEM)3&2"!.#; m4G&'2%&2I? m%;:-)(¾c 5&4G%-)+I,'5*)+(-.oM5;6R4G#;,5&2-N4G;aeª5PM?2"!.#&-)+("(XºP»ºGk.9	5&&a-)(0c;.m*,T5w-5;w93%2"(05;>#-)3&;,*)+!.#-5&2-I,;<*,TI1.9m4G#+(>9<)3;<-|P
      
   
B       
    
 /   	   
     	  
    
QR&L-)(.058 :&#4G&2IF9	5;<-5&Z-)(?+*,'54g75&¥t|%2A(B4G&2-"-)+!.#G(05&%&2-34CI15&4)%I1dm*GA(05&Z4(5&2J34C-N%&)DI15&L-5;o%)D0%&2-7XDu_:?85;fm4C!.#-5&J5%2B4G8o865&2IG."(0+(5PE\9n%;<-5&L-)(_:?5;fm4C!.#-5& )3&7'2;,)+"(B4»D
*)I,;"4G/#-)+"!.#-5;¾eHh5jGjGk DBeHhGh5jGk D:"*C9<)(e<hGhGh5kuDu_:;,)(5&G(0)(5;"%&2IZ%&G(05;HB%2!$#)(5PE\o9n%;H-86)+( 





À4G?[P[>P3h ¢ c .*,86.(B;,)+"!.#-o\4G;"4G8Z.(05;>-5;w.@4)?)DuE'(5865&)(B4G;<J*(5&Bm%;wYG5;<"!.#-)7.-5&*,;,)(5&)D(;)75;H(0O>%)Du_:?5; fm4C!$#-5& ¢ 6218o86.(;,)(5&L5P\:&#4G&2IL:4\? )@&)Du/34G&-Duc )+("(05;"'C*2&2"(B4G&)(05&[-ZK|4CI15&4G?2A(B4G&2-| W  w:&2J54G#-5; 4G',%%8d@4I15&[#W!#"O:&2J54G#-5;>%)DuK|4CIG5&[ 3  £6 ©7806 3 ©%$|©2',%?-)+"!.#-oc!)+("(05;A'C*,&2"(B4)&G(0e<h5jGjGk e<hGhUjGk eHhGhGh5k6218o86.(B;,)( À>E
À _:=À 
wE (4a»4P%[P  &'  £  N©78G (&'  £  N©78) &'  £  s©78G?4P%[P  3  £ 6©7806-4P%[P  & £ º©»ºG (&' ) £ g©º)¼ &' ; £ º ©¼GjW!#" hL6  8
W     
h, ,{
h   6  
	  	B%   ! B BB
−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1



















 £ GjGjZ Y#"%$ £ {Gj
   ! D  BB h   8
−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















??[PC>Pg ¢ K[*,'U4(nt|%2"(B4)&2-"-)+!$#)(0l-5;\>%|e<hGhUjGk Du_:?5; fm4C!$#-:e7 £ {   * k ¢ 62!5;,*5&-.-2Du}:}:=:3  £ 6©>806 3 ©%$|©3s:620  < $ £  N©»j0G;:N Y ! £ {G{'Y \ £ g   
 £ ºh 6OE&-5;HI1)(5/%&'G(0G
 £ Gj)jZ Y#"%$ £  ,j
h  ,  
	  	B%   ! B BB
−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1















−6 −5 −4 −3 −2 −1 0 1



















 £ GjGjZ Y#"  £ ºG{
   B B   h  ,¼
   
  
À4G?[P>Pg ¢ c!.*,8Z.(B;,)+"!.#-O\4G;"4G86.(;5;:-5;Y15;<9	5&2-.(05&Z34G?)DuE|(5865&G(4G;<J*(5&jBm%;Y15;uDA!$#-)(.-5&½*2;,)(5&G(0)(5;<(;  Du_:?5; m4C!.#-5& ¢ 6218o8Z.(B;,)(5&5Po:&#4G&2I X4a?O)@&)Du/34G&-Dc )+("(05;"'C*2&2"(B4G&)(05&[G-aK|4CIG5&4G?2"(B4G&2-| W  ( 
:&2J54G#|-5;
4G'2%%8H34CI15&[XW>:&2J54G#[-5; DuK|4CI15&[ 3  £ { ©gGjG{ 3 ©%$M©,'2%?-)A!$#-oc!)+("(;5;"'C*,&2"(4G&G(;
e<h5jGjGk e<hGhUjGk eHhGhGh5k6218o86.(B;,)( À>E
À =[t 
wE (4a»4P%[P  3  £ {©g)jG{ 3  £ { ©gGjG{  g 3  £ 8©º06 h?4 P%[P   g 3  £ 8 ©º06h-F4 P%[P  & £ g©>6Gj (&'  £ º©76) &' H  £ hG©{GjGgW   hGh
W    h5j
h5{Gj  
	  	B%   ! B BB
Àf4)?[Pn>P»º ¢ 4(5&2J@4-N%&2I15&%&2- ~*,865&)(0nBm%;-)(7X,eHh5jGjGk Du_:?85;fm4C!.#- ¢ 62!Du}:}:= D62!5;,*5&-.-2Du}:}:= 86)+(L34G?)DuE|(5865&G(4G;<J*(G 3  £ {©gGj){ 3 © $|©3::62 < $ £  N©j G;:NY ! £ {hGMY4\ £ g    
 £ º>h 6¾E
&-5;<I1)(5/%&')(0G  £ )jGjZMY1"%$ £ ºGj \6%;6wD_:?5;fm4!$#-5&;,.!.#&2%&2I¾86)+(w(B;"4C-)+(0)+*,&-(5;]}:}:=:\hU{oI1.A(5m*,;<(0]KM4CI15&[8oK|4I15&V4G',%%83h5jG¼2[h5gh$
K|4CI1 Y < Y = Y 8 Y    5$ ¿ 4C! E g 62!Du}:}:= %/ PjGj)j080806 PjGjGjGº)G¼ PjGj)jGjG¼  PjGjGjGj hGh Pj)jGºGjGg DBP»jGjGj ,-N& PjGj hGhL8h PjGjGj 2h PjGj)jGjG¼Gj PjGjGjGj h5j6%;6 Pj)jGgG¼  DBPjGjGj 4C! E h 62!Du}:}:= %/ PjhU{08GG{ PjGjG¼G{)¼  PjGj)gG¼h5{ PjGjGjG){h Pj){Gg08h P»jGjG{G{G-N& PjhU{Gjh5{ PjGj0608 6G PjGj h   8Gj PjGjGjGº h5j6%;6 Pj){GºGg  PjGjG{G¼4C! 62!Du}:}:= %/ P3h5º)¼G¼h5¼ PjGGgG¼)G¼ PjGº 6GgGjh Pjh5{08)jGº P{)jGjGgh P»j ,¼ Nh-N& P3h5º)GºGgh PjG{06hUjGº PjGg)gGG¼G¼ PjGjGGj 8 6%;6 %/ P3h  2j ,jGg PjGGºGg 6Gg PjGº 6h  ,{ Pjh5{08 6Gº P{)jGjG¼G¼ P»jG{Gjh5{-N& P3h5º)G{G{Gº PjG{06Gj){08 PjGg)g06G06 PjGjGhUg _:?85; 62!Du}:}:= %/ Pg08)jGG¼Gj PgGgG{hUºGj  NP»{GGº06hU¼ PjGg08 2j06 gG{ P5 ,{ ,g 6 gP78G{G¼)Gº-N& Pg06  ,ºG{G{ PgGj06Gº 6G hGP»G{08h5{)j Pjh5¼Gº  0 6%;6 %/ Pg08)jG08  PgGgG{08 8Gj  NP»{G¼ ,{06 h PjGg08G{ 8Gj gG{ P5 ,{h5¼ 8 gP78GG{){Gg-N& Pg06  ,jh5º PgGj0808)º08 hGP» ,gGjG 6 Pjh5¼Gº)G_:?5;DBh 62!Du}:}:= %/ PgG¼ 6h  ,j PºG{Gj06  ,g  NP»ºGj06G¼06) Pj ,¼  6h gG{ P¼G¼G{h)h gPjhGhUºh-N& PºhUjG{G¼06 PºGGg08 8G¼ gP»g06  6Gg)j PjGºGºG¼)j066%;6 %/ PgG¼){06Gg  PºG{Gj  6   NP»ºGgG 0 2º Pj ,¼   , gG{ P¼G¼06G{){ gPjG{h, Nh-N& PºhUjGºG{G¼ PºGGºGj 6  gP»g ,{G{hUj PjGºGº06)ºG¼_:?5;Dug 62!Du}:}:= %/ PºGj)gGº06G Pº06GghUgh  NP»ºGºh5º 2¼ PjG{GghUjGj gG{ P¼G¼G{Gº   gP3h5jGj){ -N& PºGj 8GG¼06 P5 ,jGjGº 6  gP»gGjGjGG)j PjGºGGg){086%;6 gG{ P¼G¼  8){ g P3h5º ,j\*3%865& 62!Du}:}:= %/ PºGj)jGj06G{ Pº06GgG)¼Gj  NP»ºGgGjG¼G 6 PjG{hL6  ,{ g06 PjGjGjGj)j gPj08h)hL8-N& PºGj) ,Gj P5 ,jG{hUjGº gP»gh5ºGjG){ PjGº0808   6
   B B   h5{h
À4G?[P)>P5  ¢ 4(5&2J34C-N%&2I15&a%&2-v~*,865&)(09Bm%;\-)(n Du_:?5;fm4!$#-5&:)3&e<hGh5jGkuDM%&2-e<hGh)h5k D_:;3)75&)(0)(5;"%&2I ¢ 62!5;,*5&-.-2Du}:}:=y86)+(n34G?)DuE|(5865&G(4G;<J*(G 3  £ { ©gGjG{ 3 ©%$M©3G:620  < $ £ s©j0G;:s#Y ! £ { hG#Y4\ £ gNe<hGh5j)k:?2J.9]P2Y4\ £ ºNe<h)hGh5k.  	
 £ ºlhL6OE
&-5;<I1)(5/%&'G(;G
 £ GjGjZY " $ £ gG{NeHhGh5jGk
?2J.9]PXY "  £ 8GjNe<hGh)h5kK|4CI1 Y < Y = Y 8 Y    5$ ¿ 
   4C! E g %/ P»jGjGjGj 2 PjGj)jGjGj06 P»jGjGjGjhUj PjGj)jGjGjh PjGjGjhUg DBPjGjGj)jGg-N& P»jGjGjGj06)j PjGj)jGjGjGj P»jGjGjGjh)h PjGj)jGjGjh4C! E h %/ P»jGjh   8)g PjGj)jGGjGg P»jGjGjh5 6 PjGj)jGjGg06 PjGjG{G¼)g DBPjGjGj)¼G{-N& P»jGjGgh  2º PjGj h5jG{G P»jGjGjGgGj 8 PjGj)jGjGg 4C! %/ P»j08G{GjGº)j Pj 2 Nh5º P»jGgGjG¼06 8 PjGj)G , PºGjhGhUº PjGjG{)ºG¼-N& P»jG06GºhUg Pj 2gGgGjh P»jh  ,º06){ PjGj  ,¼G¼ _:?5; %/ P»gG06h5¼ 8 Pg06 6Gº  6  NP5 ,g   ,¼Gj PjGº 608  6 gG{ P76G¼06Gº 6 gPºGºhUgGj-N& P»gGG¼08G{ 6 Pg08)jG¼GGg gPjG¼06)G06 PjGg  ,¼G{G{_:?5; DBh %/ P»gG¼G08G)º PºG{)¼G¼06Gg  NPº ,){G¼G{ PjG{ h5¼G¼08 gG{ P¼G¼G¼h,  gP3hGh5¼){Gº-N& P»ºGjGGºh 6 PºG¼  0  8Gg gPgGjGj h5gG¼ PjGº 6GG06_:?5; Dug %/ P»ºGjGjh5g){ Pº06)ºGjGºG{  NPºhGhU¼06Gº PjG{ h5h5º gG{ P¼G¼0806 8 gPjG{06)gh-N& P»ºGj08G¼G¼ 8 P5 ,j)g ,g06 gPgGgGg  Nh5{ PjGº 8GG¼Gº
    4C! E g %/ P»jGgGºGjG{ h PjhU{ ,¼G¼ P»jGj08Gg  8 PjGj)ºGºGº08 Pj08GºGº) DBPjGjGj)jGg-N& P»jh5gG{ 2g PjGj 8060606 P»jGjGgGG 8 PjGj hGh5{Gg4C! E h %/ P»j08GjGºG{)g Pj 2jGºG¼Gº P»jh5{0608)¼ PjGj 6Gj08G Pg ,¼  6 DBPjGjGj)¼G{-N& P»j08h5j08 8 PjGº)gh5G{ P»jh5jGgGº) PjGj)º ,{084C! %/ Pih5{GG{06)º PjG¼ 8 ,G P»j NhL8hU Pjh 8G{08Gj P76h  ,º)¼ PjGjG{)ºG¼-N& PihL6G¼GºG){ PjG 8GGjG P»jGºhL8Gg)g PjhUjh5ºGj_:?5; %/ P»g06GºhGh 6 P3h5 6GjGj08  NP{08Gº)gGgGj PjGg   6h5 gG{ Pº06G{Gj)º gP78GgG)¼Gj-N& P»gG{Gº08G¼) P3hL8 h5º  8 hGP0806 8G{  Pjh 6hL6G_:?5; DBh %/ P»gG¼h5j08   PgG¼){GºGGº  NPº0608)hL8 Pj 2jG{GºG¼ gG{ PGj ,º){ gP3h5G{)gG-N& P»ºGjhL8G{)º PºGj){hGh5j gP3hL8G   6G{ PjGg  ,gGj _:?5; Dug %/ P»gG¼G{06h 6 PºGº)g ,¼G{  NPºGG¼)ºGº08 Pj 2{G{Gº  gG{ P08G{Gj   gPgG{Gj)¼Gg-N& P»ºGjGjGGº)j PºG{ 6 ,gG gP3h5gGj 6h5g PjGº  Nh5¼h\*3%865& %/ P»ºGjGjGj06){ Pº06)gGG¼Gj  NPºGgGj)¼G06 PjG{ hL6 ,{ g06 PjGjGjGj)j gPj08h)hL8-N& P»ºGjG ,)j P5 ,j){h5jGº gPgh5º)jGG{ PjGº 808  6
h5{Gg  
	  	B%   ! B BB
−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















:??[P>>P5  ¢ K *,'54(Lt|%2"(B4)&2-"-)+!$#)(0Z-5;aX,eHh5jGjGk Du_:?85;fm4C!.#- e7 £ h5jG * ]k ¢ 62!5;,*5&-.-2D}:}:=: 3  £ {©g)jG{ 3 ©%$|©3M62  < $ £  N©j G;:NMY ! £ {hGMY4\ £ g  	
 £ º h 6E&-5; DI1)(5/%&')(0G  £ GjGj F-Y#" $ £ ºGj
   B B   h5{Gº
−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















??[P2>P{ ¢ K *,'54(:t|%2"(B4)&2-"-)+!$#)(0w-5;\X,eHhGh5jGk Du_:?85;fm4C!.#-0e7 £ g08 * ]k ¢ 62!5;,*5&-.-2Du}:}:=:3  £ {©g)jG{ 3 ©%$|©3 62  < $ £  N©»j0G;:N^Y ! £ {hG Y4\ £ g    
 £ º\hL6aE&-5;HI1)(5/%&'G(0G
 £ Gj)jZ Y#"%$ £ gG{
h5{   
	  	B%   ! B BB
−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















−6 −5 −4 −3 −2 −1 0 1 2 3




















:??[P,>P>6 ¢ K[*,'U4(t|%2A(B4G&2-"-)+!.#G(0w-5;\ ,e<hGhGhUk Du_:?5;fm4!$#-0e  £ {   * ]k ¢ 62!5;,*5&-.-2Du}:}:=:3  £ { ©gGjG{ 3 ©%$M©3:620  < $ £  N©j0G;:s Y ! £ { hG Y4\ £ º  	
 £ º\hL6aE
&-5;<I1)(5/%&')(0G
 £ GjGjZ Y#"  £ 8Gj
      
  
B  /!
   /
  !




































































	o      ! 
w @m/
<)"+*)-.U+1'8E/>-1)(&3!0 VW¡2\S&
























































0)$  *)-IUM!%3)No A!)Z
0)$  1   
 w 5  1Y ! )(-`j
















#¾t *)N!;  H j &  "?!*)GH- ~!08W$
,GMGH4!0&P) J7
OGH-)$!,! P@;@`A!)7:6K "$()$G-t^*)$!] ]&
/>-1)(C:=iG "1)7!)
0)$G	(&












,!0( 1 YIfo W;f>5y ]&F(S* ].)
R)Z^.~!;"8W$
,GMG!0&^P&"G(& ]&,`@| ]&L)(E78 ]!0)$!0Ot^*)$!6) 9;:=iG "1)7!

0)$G








87:9 <;   f  43 1 c-@Zv5 z   1 w    5   Y65 1 YIfoPW;fn5 1 w  '5  1 c-@ . 5
ALM
)U+)-)'&68  79 <; 7( ]&()$GH WPf
z>= + w   Y?5w    1 c@ w q5
w p2
74!))( !0)(A!)$GH4!0 W;f 2/>-1)(
,! ]&!,(
,!;( )b/>-"1)(C:=iG	78*)D8 117-F(
.* ]6Y65y& L9;:=<0&3!0  V
,!@YTJ77`@`c@ w )N
O!.)(E78 ]!0)$!0	R	G-(**)N!  (&*2
O!0)'&*2
,!%O&3!%&I8 u)& 1 Y  w Y65$* Y !  w/. YIf  wz 5'6)$!
7
,G,)(7- 	N4 ,)$!%'&




U )-)'& )?<= ]-)4&
tcK@ 1 c@ w q5>471(*)N!;!0	P!0+84  W;f)@ A!)(
0
;) ) +h7`@;c@ w
&QG@%]&"!@2A!)7o7`]1)$ 35*)$!0 	7*)${4!0*)7  f &  3 8W f !,








z  q . @ z
w pq4p w q@Zq




9;:=iG	.)Z)-)gQj`	 WPf P&"GH)(.G@Q "!0Lc!4&-)N35*)$!+/0-"1)(**)$1	"!;
7
,!0)I!0-<B,6!;#YIfDO,*)$GH4! 1 













































,GH-)(`jB7)( */,G&'/M)$14U!0  1 9`} %¡tO5'!"	)$+)N
O!@
i-)76)$
,!)G&?P	  L!"U)$PjU %]&#79
O!,1(!0	9 } 1)$! 
 1 9`}%¡m5 { 1 9} C¡
	m5  1 c@ ww 5
ALM









;) )^J77`@`c@ w &!()$GH (&Q,35-`@BA!)(E7 ]4!0)$!07t *)N!;^
0)








 !0)(	A!)$GH4!0 W f 7-)N
-(& -M )g7^ "!Y f 81"
OGH-)(7!@B R)6^
' !0)6)("!;




      	






















77`@+c@ w  /M)$14	"!%78
,!0)'& 6)$!	 3M '7-)-)7!0{7(L@2 !;)Z)7!0{i&G$M:
,)$!%'&
  7 ]!0)$!;Xt^*)$!  ( 9  ; 7(L@  9 =  "E9;:=<0&3!4)J7 ]G)N35*)$!. A!)$GH4!0
/>-1)(-!,(*















,!'P^	k, 9;:=<>&34!] ]&I(E* ]4.&' GT)7N()-,E~!;,M!;)NQ!":







,!0)I!@;| ]&+ -c &-)$ 35*)$!0
+3(*)-'((E9;:=<>&34!0





   1 YIf 1 w  '5B W 50Y65   1 c@ wz 5z    z  Y?5    1 c@ w 5
A!)(
0Y
,!0$!M*)-+&4!0,niG,3@nP4@A!)(2 78,)iGH,435n7-)$!>)(nt^*)$!  ]&Y'/0-"1)(C:=iG
) 3 '7-)-)("!;`jk, G	-)$GH4!F !0)6)("!0iG





Y65 z J  1 c@ w p5



























J77`@Fc@ z  /M)$14	"!%78
,!0)'&g6)$!E 3M.7-)-)("!0 7(L@2 !0)6)("!0 i&GH$:
,)$!%'&












 < } =   1 w  '5 Y65YLf  1 c@ w *45
A!&!()NG?
0)	)(J/])




























0)$GH)7( % 2)!O 6)
/'(64!%"(*(jB
, ]MG


















%     7(L@
Y 5    5W  
















,&	q C1CG$fr  &;:ut`-L(*)$GH67
,!%o
9;:=<0&3!0.)D@




O!O ]&' */,*)$G 
0 "52/'(64!%"(*(o<)"	)(H()-4,L7 ]1)$ 35*)$!F8  6&% <)$G!0)$
  	 %  1 % 5 * w 
*/,G-!e4)( 471
,G-)OL!; i!%,&34!%&,3M 






0-<>&34!.(&^ ] 5, % @ (1GHQ)$
,!?7*) M"(*)$G (&^7MG!;`jhP4E
;)NG
)((& ,&()(10t *)N!;*)-*)$!"  "!0)$ ;0P,)$!,!0?<Y!0()2u9&
,!0  ] 5#81 ]"!@
| ]&2*23*)NG	" 5)9m:A!)NG4!0:"1)7!)
0)$G*)-6)!").3 
,!%4!0:t^*)$!  	 jP   	 %    5W   1 c@ w 25
A!'&Q) " 9m:=<>&34!.
O!0*)$!()]()-46)$!% j;kRG^
0) &K ,& 
G,)1,
B&6












0)$Gg6)$!  !0)6)("!0 i&G$ ,)$!%'&
	/M)












  	 	 	   
         








z @ w t^$(*!%3)7!0F  )!0 @@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ z q
z @ z t^$(*!%3)7!0F  )!0)*)-c!)$!,!0#6)$!+*2M
0)$
 @@I@@@L@@L@@@I@@@L@ z 
















O!%,35i!%,&!04!0)(l@@@I@@@L@ @  $(&
,! ]4 )*)-VKGGC:=c!)$!,!0)4&
+"!0?U +0:=&G @@L@@L@@@I@@@L@ *@ap <B"!0)((=# , Y   1 /  5t+7G
,GH-),I!0	i!C,&3!C&,3M 
,!C!; 1 QGGC:=c )$!,!0,5 v@ * <B"!0)((=# , Y   1 /  5t+7G
,GH-),I!0	i!C,&3!C&,3M 
,!C!; 1 7GGC:=c )N!O!0,5  .@ 2 <B"!0)((D=),Y   1    5L'7G
,GH-),I!0^i!%,&34!%&,3 
,!%4!0  7 ]1)$M:
35*)$!)8  J7
,!C        &E#/>-"1)('/ @L@@@I@@@L@@L@@@I@@@L@  q@av J74	*)$GH&oL"!;)7(=# , '[Y 1    5L471
,G-)OL!; i!%O&3!%&O3M 4:







,G-*=$GH34!%,)$)MkQ O @@I@@@L@@@I@@@L@@L@@@I@@@L@  @ w q +hO
$K ,M!;)N0UM!%,)$#71
,G-),I!0i!C,&3!C&,3M 
,!C!;H ]&/*) z AF:
ir 
O!0 )E*M$ G34!%,)$)M kK , @L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ @ ww =+&Z,)$
,GH-#&Q)	(&F¢B]
%&-! #" $#&;:=c(*)NG& @@L@@L@@@I@@@L@  2@ wz u2 &!;"(**)$!L(&¢ ]
C&E! #" $#&m:=c,(*)$GH&) iG,*-:=R0:|; ,g7)$
":
'&
 @@@L@@@L@@@I@@@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@  2
P@ w /M)$14	"!0FR0:UM!%,)$  1 9 %¡'5B& *2)  1 9 %¡'5 @L@@@I@@@L@ ppP@ z 4!0"8MN
OGHMG4!0& @@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ p*P@  JW-)6)("!0'K
,--"1)(  ]MG- @@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ * w
p@ w tD&
,!%4
,)$GH4!0L84 	u)&  iG,*-:=R @@@I@@@L@@@I@@@L@@L@@@I@@@L@ *2
p@ z 4!0 ,!0)$ 
%M)	F3M (-E/>-1)(*7- @L@@@I@@@L@@L@@@I@@@L@ * .
p@  /'(64!%"(*( ]& *) *   * $  1 w qq45~:=iGH-)$G!O
,r 








,)$GH4!0,,*)()/|734!%"-  7 ]1)$ 35*)$!F8 Y ! @@@L@@L@@@I@@@L@ 22*@ z tD&
,!%4
,)$GH4!0,,*)()/|734!%"-  7`]1)$ 35*)$!F8   < $ @@L@@L@@@I@@@L@ 2v
w * w
w * z     
        









,!%O&3!%&3(KGGC:=7GGC: ]F7" 4 v4q*@ap tD&
O!%
,)$G!0|3*)7/'(3!C" -  ¢^*,
hc )N!O!0D6)$!D
,!C,&3!C&,7 KGGC:=7GGC: ]F7=:
 46@L@@L@@@I@@@L@@@I@@@L@@@L@@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ v w*@ * *2
,!C,&3!C&M3*)7F/'(34!%" -  7*3
KGGC:=c!)$!,!0 @I@@@L@@@L@@@I@@L@@@I@ v z*@ 2 A!) 
 ,(L#/M)$14U!0L¡ H &o¡   (#:=<>&34! @@@L@@@L@@@I@@L@@@I@ v *@av *2
,!C,&3!C&M3*)7F/'(34!%" -  ¡ H +{¡ < $5 9  q w : @@L@@@L@@@I@@L@@@I@ w q w*@ . *2
,!C,&3!C&M3*)7F/'(34!%" -  ¡ H   w :Pj @@@I@@@L@@@L@@@I@@L@@@I@ w q z*@ w q P(&3!0)$ 
OGHO3!;,   1 ¡'5/*)-
L(*,KGGC:=c!)$!,!0"
 @@@L@@@I@@L@@@I@ w q *@ ww 7	*)$G &?2P(&34!0)$ 
,G,43!03*)-
	(*,QGGC:=c )N!O!0"
@@L@@@I@ w q *@ wz R	M!;)N8GL|X(F8cI ] 5?)4"M )6)("!0





,!, @?U+n:=<Y!04!0)( @L@@@I@ w q4p*@ w  *2P7  ¡85 9    28G"	!0ER	@V,(
,r
,!0Z @@L@@@L@@@I@@L@@@I@ w q **@ w p 7	*)$G &?




,!06 @@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ w q 2*@ w 2gF 481"G(L8 	¢MP&
,)$G!0'&c!
%I!0-1)(!)J7 ]41)$ 35*)$!8 Y#"%$
&+Y ! @L@@@I@@@L@@@I@@@L@@@L@@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ w q 2*@ w vgF 481"G(L8 ¢DMP&
O)NG4!0&c!
%4L!;-"1)( )J7`]41)$ 35*)$!8   < $
&+Y ! @L@@@I@@@L@@@I@@@L@@@L@@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ w q4v*@ w/. c 
%I!0-"1)(	8B&64:=u#&N) 7 ]1)$ 35*)$!?c!)$!,!;,3M 
,!C!;o&
)uy&
O!0" ]5 Y ! @@@I@@@L@@@L@@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ w q4v*@ z q7tD&
O!%
,)$G!0-8 ou)&  M"(*)$G +?!%,5O6!%S&^4!0 ,M!;)NE  4:

0)$!0 &`




+Z)N!Fi474:=/'(64!%"(*( @@I@@L@@@I@ w q .*@ zz 78 ]MG-(&
,! ]6*)-
Lu)& 1 w q4q5~:|M)'
 @@L@@@I@@@L@@@L@@@I@@L@@@I@ ww q*@ z  78 ]MG-(&
,! ]6*)-
|X 1 w qq5~:|M)'




+|  1 w qq5=:|M)'
 @@L@@@I@@L@@@I@ ww4w
2@ w 	  :|' ]MG- &oiGH-)$!,!;L
03,G!)(& 1 ww q5=:=R	)$GH4!%&8	u2&Eu)& @ ww p2@ z 	  :|' ]MG-n84 u)&  iG-)$!,!#4!F 1 w qq5~: 1 q ww 5~:=/07- 1  
F&3 G-4:




;-"1)() *   * $  1 w qq5~:)(kMG




;-"1)() *   * $  1 w qq5~:)(kMG




;-"1)() *  0 * $  1 w qq5~:)(kMG




;-"1)() *   * $ 0 1 w qq5~:)(kMG




;-"1)(<) *   * $ 0 1 w q4q5~:)7kMG




%3()("!6)$!   5 @@@L@@@L@@@I@@L@@@I@ wz q2@av ¢`3(0t&
,!%
,)$G!;*)- *  * $ 0 1 w q4q5~:)7kMG
,GH-)$G! @L@@@I@@L@@@I@ wzw2@ . UM -!;)N
OGH-Uo 64!08	u26)J7 ]41)$ 35*)$!+#A!)$GH3@L +utM:=iGH-)$G! @ wz 2@ w q UM -!;)N
OGH-Uo 64!0!)	7 ]1)$ 3@*)N!F
)7
,!%
-8 ?)cI,(  ]MG- wz 2@ ww / 




)cI,( h]MG- @@L@@@I@@@L@@@L@@I@@@L@@@I@@@L@@@L@@@I@@L@@@I@ wz 
     
        	  






O! ]M)!*)- *   * $ 0 1 w qq5~:)(Z:
GH
,G-)$GH4! @@L@@@I@@@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ wz *2@ w  ¢` 3(ntD&
,!%4
,)$GH4!0)I	  :=/>-"1)() *   * $ 0 1 w q4q5~:)7kMG
,GH-)$G!)E,g((M-!0)$
,GH-#F    &,M!;)N  */*)N!C ]M1I2!"rs-)$
,G-OtD&
O! ]y@L@ wz 22@ w  	  :|' ]GH-6*)- *   * $ 0 1 w q4q5~:)7kMG
,GH-)$G! @L@@@I@@@L@@L@@@I@@@L@ wz v2@ w p 	  :|'Q]GH-*)- *  * $ 0 1 w q4q5~:)7kMG






0 @@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ wz.2@ w * ]JO&ELZ)N!O!(,?$ 3g7ZtD&
,!C
,)$GH4!0 	  $:=/0-"1)(F)o
u)&4:=iG-)NG4!T*)- *  0 * $  1 w qq45~:T)(kMGH
OGH-)$G! @@L@@@I@@@L@@L@@@I@@@L@ w q
|)@ w ¢` 3(0tD&
,!C
,)$GH4!0I)u)& 1 w q4q5~: 7  ]MGH- @@L@@@I@@@L@@L@@@I@@@L@ w  v
|)@ z ¢` 3(0tD&
,!C
,)$GH4!0I)u)& 1 ww q5~: 7 h]MGH- @@L@@@I@@@L@@L@@@I@@@L@ w  .
|)@ ¢` 3(0tD&
,!C
,)$GH4!0I)u)& 1 ww4w 5~: 7  ]MGH- @@L@@@I@@@L@@L@@@I@@@L@ w pq
|)@ ¢` 3(0tD&
,!C
,)$GH4!0I2|X 1 w qq5~: 78h]MG- @@L@@@I@@@L@@L@@@I@@@L@ w p
|)@Zp ¢` 3(0tD&
,!C
,)$GH4!0I2|X 1 w4w q5~: 78 ]MG- @@L@@@I@@@L@@L@@@I@@@L@ w pp
|)@* ¢` 3(0tD&
,!C
,)$GH4!0I2|X 1 w4ww 5~: 78 ]MG- @@L@@@I@@@L@@L@@@I@@@L@ w p*
c-@ w /M)$14	"!%7
O!0)'& 6)$!L 3M '7-)-)("!0^7(L@` !0)6)("!0^i&G$ ,)$!%4:
'&
  7 ]1)$ 35*)$!F8 W;f @@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ w *q
c-@ z /M)$14	"!%7
O!0)'& 6)$!L 3M '7-)-)("!0^7(L@` !0)6)("!0^i&G$ ,)$!%4:
'&
  7 ]1)$ 35*)$!F8 ?2(DF9;:=<>&34!0 @L@@@I@@@L@@L@@@I@@@L@ w * w
w *     
        
  	  
 
  	 2          
@ w *2P7o¡5 9   ]&	*)CKGGC:=c!)$!,!0#&
+"!;?U+n:=&1 @L@@L@@@I@@@L@ 2*@ w J(4D)#!, 6"u9&
,!; 1 KGGC:%jP7GGC:=c!)$!,!0,5 @L@@@I@@@L@@L@@@I@@@L@ 2**@ z =<)$G!FP"
O!074,2!0*)(6*)-<78-E (6)*)-#AL,-)&$
0!"<)$G3& v*@  >((MP&1&oc!
%I!0-1)(8 ?B&64:=u)&6)$!+!C,M)$!0)$ -(R .w*@  c,(*)$GHG<)$GH4!,
,1)$!,!;,3M 
,!C!;e& 7&3:Uo P&()F8 ^u)&Q)^J7 ]41)$ 35*)$!
u9&
,!0" ] 5 Y ! @@I@@@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ . *@ap >((MP&1A%]&2)(.u)& 1 w qq5~: 78h]MG- @I@@@L@@@I@@@L@@L@@@I@@@L@ . **@ * >((MP&1A ]&2)(.u)&4: 78 ]MG- ) 1 ww q45~:& 1 www 5~: ,)(!;)7O& @L@ . 2*@ 2 J&
O!%,)$!,!,
%4,7*)$!j 78h]MG---"1)(&A!)7,,)(,I+u#&4: 7h]MG- @ . v*@av Uo 64!02|XC: 78 ]MG-o& F ")M!0)$ 
,(47
7 ]GH-M!O 6 ..*@ . J&
O!%,)$!,!,
%4,7*)$!j 78 ]MG---"1)(&A!)7,,)(,I)| C: 7 ]GH- @L@ w qq
2@ w UM -!0)$
,G-Uo 64!0)u2M:=¢M1:)J7`]G)N35*)$!+2A!)$G35Fu2M:=iG-)NG4! wzz
u@ w irs-6!%,)(	87 ]MG-4:=/'(64!%(*  @@@L@@@I@@@L@@L@@@I@@@L@ w  w
u@ z F ")M!0)$ 	#)!,6J4 7 ]MG-8 %KGGC:=c!)$!,!0O @@L@@L@@@I@@@L@ w  z
A@ w 9;:R=.!,(*(&:q C1C1$r  &;:ut` --)4!0 ,M!;)N @@I@@@L@@@I@@@L@@L@@@I@@@L@ w 
|)@ w c! Z!%,)$
,G-L<B,6!;>#
74:=/|7Z!%4"(*7w ]&2)('u)&4: 7 ]GH- @L@ w  2
|)@ z c! Z!%,)$
,G-L<B,6!;>#
74:=/|7Z!%4"(*7w ]&2)(I|XC: 7  ]MGH- @L@ w p w
|)@ >((MP&1&U 6!; ]&2)('|X 1 w q4q5~: 7  ]MGH- @@L@@L@@@I@@@L@ w p z
|)@ >((MP&1_& U 6!;? ]&)( | C: 7 ]MG- ) 1 ww q5~:& 1 ww4w 5~:,)(!;)7O& @L@@@I@@@L@@@I@@L@@@L@@@I@@@L@@@I@@@L@@L@@@I@@@L@ w p
c-@ w !0)(<B,Z!02W;fj ]&2)(LA!)$G!;
Ji! ]&!O(
,!0(-!,(*
!) /0-"1)(C:=iG w p .
w *p
w **    <        
  	  
 
  
   
,          
 w 	 *F@ '@hcL&O-rjh'@Zi`@Yi ,)$
%&`jYA@ZR @DB)G)N!j 
I@h¢ @3G)$
jhR @Z/)@|P 4!% ( @j`A@Z/#@ 
.*)	j
U @AM813;j)(P@Q@`<>4r
@   1 v5j  . . v: qq j 1 w .. 25
 z






	 j z  z 1 w/. v *5
 	 i`@Zi`@Z<Y@P<B4,31)`jX=I@Uo ,jE'@a<h@;R2 G-j`<>4r 
@;R	8m@;¢^!,!@hj z q 1 w/.. q5@
 	 i`@Zi`@Z<Y@P<B4,31)`jP<0r
@PR 8m@P¢ !,!@ 	 j p . v 1 w/..w 5@
Zp 	 |)@<'!%" 
>jM'@ *2"!CIrjM'@ 
F'(*)Gj'@|X!j <Y@/B!0)(-ji`@¢^ &-)7`j;ec-@ u)3&(*!j
(P@;UMP@UMP@UM!@Dj . p 1 w/..w 5@
* 	 U @+@ ( 
,`j R@u2- ,`j (P@ (;@M)>,)(
j1=I@ y@Z/)@UoGc!*j (P@4LFi!01jM<Y@ (P@ 
L@
*$ 6`jD<0r
@R	8`@m¢ !,!@j . * . 1 w/..z 5 @
2 	 <Y@ (P@ 
I@D*$ 6`jYU @+@ ( 
O `j`U @+@ 
I@P8MoB"
,!j`R@hut  ,`j"(P@ (P@`>,)(
jYR@
( & 7&!j (P@D4i!01j`'@DR	*)"
jYy@ (P@ U @;(1jD<>4r 
@DR	8m@D¢ !,!@ 	 j2* 1 w/.. 5@
Zv 	 A@ 
I@MUo
,GjM|)@<'!% 
>j'@M|X"!j<h@ .@iG"-jy@Z<Y@<>OM!,! ( @j?R@ ¢DN-*j)(P@MUMP@
UMP@UM!@YjP¢ w 1 w/..w 5@
 .




@PR	8`@m¢ !,!@   j z  2 z 1 w . vv5
 w q 	 c@;*2)M
OGH`j`<Y@scI ]&7"Pj|)@si4&, 7GH`j`	y@t^)`jm<0r
@PR	8`@P*j  v z v 1 w/. v . 5 @




 wz. 2 1 w/..w 5@
 wz
	 4!,!%   
,
,	7q w @ 
O!, ,MG@ )7	@ G  4"
,;K! M)$
%34P" M!0G$M M @ 4!%
 w  	 (P@Zi`@Uo ,j`¢B@ZR@Y)j +@ U @; ;jDR@DU+
0"8GrjD<>4r 
@`R	8`@h¢^!O!@ 	 Yj  z 2
1 w/. . p5@
 w  	 (P@Zi`@;Uo ,'o¢B@ZR@P)j (P@K@m<0r
@ 	 Dj  2 z  1 w/.. *5@
 w p 	 (P@Zu @Pi$ G(*)
%3G)KjD<>4r 
@R	8`@`*Dj * .. p 1 w/. v . 5@
w *2
w *v  
  	       	  
    





@R	8m@`*  j z *v 1 w .. q5@
 w 2 	 A@ U @2/B)
j (;@2U!% `j2R@Z*F@2U&-)N(j)4 U @Zi`@2<>4`j)<>4r 
@2R	8`@+¢^!O!@  	 j< . 
1 w/..w 5 j (P@`<>4r 
@sut D@UM!,!0 j  .  w 1 w ..w 5@
 w v 	 U @ A@i!0)(
j`<>4r 
@PR	8`@P* j 2 z 4v 1 w/.. 5 @
 w/. 	 U @ '@PR)&OE4Eu@P)$!,!0Kj`<>4r 
@R	8`@
Dj .. 1 w/. p5
 z q 	 + @PM
%&r jP<>"4 @ +#- @P<0r
@ 1 (5   j  p 1 w . p*5
 zw 	 '@B
0)$Pj;<>4r 
@;R	8m@   jPv .  1 w . p25
 zz 	 '@ 4PjP<Y@ U @¢^8 rj` (P@a¢B@|mrjP<>4r 
@sR 8m@`¢^!,!@  j z 2 z 1 w/. . q5@
 z  	 (;@Z¢B@;|m"rj/)@au@/B!%,)$1j`<Y@ U @¢^8 rj; '@ ;j (;@JK@`<>4r 
@j  2vq 1 w ..w 5@
 z  	 <Y@P*2,&	Eu@;u) !jP<>4r
@R	8m@`¢^!,!@ 	 j w *q z j z p .4z 1 />5 1 w ..w 5
 z p 	 <Y@P*2,&	Eu@;u) !jP<>4r
@R	8m@`* j z * w 1 w/..z 5 @
 z * 	 <Y@P*2,&;jP<>4r 
@PR	8`@P*  j  ww 1 w .. p5@




DjPp4vq* 1 w/..4z 5@
 z v 	 U @ 8`@iGH-)kK "	|)@
<,-`j<>4r 
@;R	8m@;¢^!,!@ 	  j w .z  1 w/.. 5@
 z. 	 i`@`U+),7!j
L@Z¢@mi3,)$81j`U @Z/#@ $ `jmo*F@ (
, `jDi()$ i!%!0Lu2 '&`@
j  w
1 w/.. 5 @
q 	 <Y@P¢PjP¢B@ =) 
,!% ] jsR @Nt^(jm4 <Y@ 
I@ A!3)NG
j`<>4r 
@PR	8`@P¢^!,!@ 	  j 1 w/.. 45@
 w 	 <Y@Y¢DPjD¢B@ =# "





@DR	8m@D*  Dj. q .z 1 w/.. *5@
 z 	 (;@m&P,M8
%3 r`j '@AL"G KjPR@Pu2- ,`jU @ i 7`jo<Y@P*) 78"1j;<>4r 
@;R	8m@;¢^!,!@
	 Dj 4pv 1 w/. . 25@
 	 R @'@ (4 -
+ '@PcL&
, `jR	8`@PUoD@P<>4r 
@   1 5j *v . 1 w . v . 5@
 	 U @POMk G 4(P@
F;-j<>4r 
@PR	8`@P¢^!,!@ 	 hj;p w qq 1 w/. . p5@
p 	 '@; Pjc@ U @i!,G3
j @ .@Pi-$!,`jPA@ U @Zu @ =.)NG$
, `j[tB@Pi(4!03Pj;Ey@ +?6~:
-`jP<>4r
@PR	8`@P¢^!,!@ 	 j z v*2 1 w .. p5@
* 	 i`@;K!, `j;<h@>""k`jA@ '@AL,7$DjPER@ U @U!0)`js<0r
@PR 8m@P*  Dj zw  z 1 w/. . *5@
2 	 i`@P*)hoi`@ .@;u) &`j<>4r 
@PR	8`@P¢^!,!@ 	 Dj z *pq 1 w/. . *5@
v 	 '@a'@P"
, 	4 '@ (1
;`jm<0r
@R	8`@m¢^!O!@  Dj z p2 w 1 w/. v 5 @
 . 	 *F@YP(*)(`j (P@B&P,M8
%3 r`jD'@hALGH KjB^U @ i 7`j (P@B<>4r
@hu2D@hUM!O!0   j . v . 
1 w/. v . 5 @
 
         	  
  	  
 w * .
 q 	 
I@Z¢B@Pi3,)$81FD=L@ U @R24
0 DjP<>4r 
@PR	8`@P* Dj . p4v 1 w/..w 5 @
 w 	 ¢B@;T)$!,4
j (P@PF   jP 
I@Z¢B@;i3 ,)$81 jP<>4r 
@sR 8m@ j w ** .  1 w/..  5 @
 z
	 (P@`F ,,) js<0r
0)$G   Dj> .z 1 w/.  25@
  	 y@PF D=L@;R2
,!,35j<>4r 
@PR	8`@Yj wwww 1 w . p 5@
 	 ¢B@i(&4r `j*+@ Bk6 &
,
,rj<Y@P*)7"1 js4(P@Fj<>4r 
@R	8m@*  Dj z 2 zw 1 w/..  5 @




OrjP¢B@Pi(&4r `j;E<Y@  *)71j`<>4r 
@R	8`@P*
 jmv4vq2 1 w/.. p5@
 * 	 R@[t^(+o<Y@ 
L@A!,)$G
j`<>4r 
@R	8`@`¢^!,!@  j w 2 w  1 w/. 2 . 5@
 2 	 <Y@ (P@P*2,
% -)E	'@P¢`j`<>4r 
@;R	8m@;* 
Dj w q zzz 1 w/. .  5@
 v 	 R@`<Y $ &G34rjPR@Nt^(j` <Y@ 
I@A!,)$GH
jm<0r
@PR	8`@P*  jPp 222 1 w/. v4q5@
 .
	 R@[t^(jPUohi-).&K@;UM!@iG*)K@m/0P@   j;pp 1 w/.. 5@
Zpq 	 '@B) $P78"1jP<Y@¢D;jsR @t  (j;e<Y@ 
I@A!3)NG
jP<0r
@R	8m@;*  j ww pq z 1 w/.. p5 @
Zp w 	 R@>t^(j2<Y@n¢D4Pjn*F@0AL,)$!,! (j>4 <Y@ 
I@BA!,)$G
j0U!@>R	
@2iG@n<0" G@  Dj<p2
1 w/. .z 5@
Zp z
	 <Y@
# - 78"		y@PF `jP<0r
@PR	8`@   Dj`v* 1 w . * 5@
Zp 	 U @P¢^8rjm<0"G@ =FM!@FGMD@`iG*)Q@ j+i 	 Dj *4q* z 1 w/. 2 . 5@
Zp 	 y@PF E¢B@ (P@;i	jP<0r
@PR	8`@     j ww  1 w/. *p5@
Zpp 	 I@8 	*2"!C	E¢B@
<)`j (P@P<>4r
@Pu  j w * z. 1 w . 2 z 5@
Zp* 	 y@F EE<Y@>M
%-)$
%4!%6) + !	






jX=< B ,3 1 w/. v45@
Zp2 	 +@ +Y35PjNtB@<>4r 
;)3	*  j   1 w/. 2v45@







 ( ]&()NG`j ( ]&a:
   j 1 w ..w 5@
Zp .
	 ¢B@
<) *F@ (P@;¢D& s&-)$
,!j (P@;<>4r 
@;uhj z q* 1 w/. 2 w 5@
*q 	 '@Z¢B@;U ,&((*)Kj (P@ |)@ (3;jP	'@ZR@B)7)S
j "+ 	!"  	!$#%'& !#%!(# ) +* ),
(-jP<'" S <0,
,
j =< B,3 1 w/. 2v5 @




@  j wz q4q 1 w/. vq5 @
* z
	 A@ U @u	  7roE*F@ (P@ $j`<>4r 
@;R	8m@;¢^!,!@  j * ** 1 w/. vq45@
* 	 u@Mj @aR@P¢D'7,G4!j *F@Pi-  Kj`<>4r 
@sR 8m@`* Dj w v2q 1 w/. .z 5@
w 2q  
  	       	  
    

* 	 (;@Z<Y@P<'"LjP<0r
0)$G?*  	 j w 1 w/. .w 5@
*p 	 (;@ 
 ]M&DjP<0r
@PR	8`@P* 	 jPp *p 1 w/.. 45@




   j * 1 w . * w 5@
*2 	 (;@Z¢B@`*2*74rjP<0" G@;R2Mr  Di G@   j ww  1 w . *25@
*v 	 =I@ '@ y@
)$()"!C`jP<>4r 
@sR 8m@`*    j>2 w v 1 w/. 2p5@




@sR 8m@`*  Dj>2q 1 w . v 5@
2q 	 <Y@ 
I@A!,)$G
j`*+@AL,)$!,! (jPER @Nt^(jPUM!@sR 
@miG@P<0" G@  Dj w vp 1 w ..z 5@
2 w 	 =I@`i!0@4 &`jm<Y@ (;@m*2,M




1 w/. v25 @
2 z 	 =I@B<B-)3MM&`jhR@\t^(jB<Y@ 
L@A!,)$GH
j 4 i`@Bi!0@ &`jY<>4r 
@YR	8`@ *  j  w p 2
1 w/.. 25 @
2 	 <Y@P¢PjA!)$  +)-
0)$
j`R`+ 
 JMG- 1 w/. .w 5@







 ( ]&7)$G`j"( ]&a:   j 1 w/.. p5 @





*  Dj zwzw 1 w/. . *5@
2* 	 O@YU !0)$PjD/)@U
%`jD^<h@t^)(
,G-j*"  (# #    (	!#%  + !  "& #
  (  
 #

*(-  	! #
+& !# ! (#  j + &7-~:M Pjm¢ *)(*)$ 1 w . v25
22 	 |)@ai`@
+46E*F@Pi-  Kj`<>4r 




j"(;@ |)@"( 3;jh4 '@ZR@B) ()'
j  # " ((# $ *
  !
#
$!   ! 
	 #   "  ! #
    )  #"+  !+
 "  "+ (#  ,  	! " 	"+!
  ( 
j< (& <0,
,
j=. B O3 1 w . 2 w 5@
2 . 	 *F@Pi- Qj`<>4r





{MG- 1 w/. . *5@
Zv w 	 '@ai`@ArjPi`@ : '@ &`jP4 +@Pi,M! 7)`j`<>4r 
@PR	8`@P*  j  z 2 1 w/. 2 . 5 @
Zv z 	 /#@ U @c,)`j (P@P<0r
@u2 D@UM!O!0 Dj 2v   1 w/..w 5@
Zv 	 i`@ .@^&`j (P@ '@Pu2GH34
jou@Zi`@)( r I!%-)KjPu2&!@<>4r 
@Pu2 '&`@ 	  j wz p 1 w ..z 5@
Zv 	 i`@ .@^&`jNtB@Z¢B@ (T)(jP+=L@;<Y!,G(3Pj<0r
@R	8`@m* j w  v z * 1 w/.. 45@
Zvp 	 i`@ .@^&`j (P@ '@Pu2GH34
jou@Zi`@)( r I!%-)KjP<0r
@R	8`@m* j 2 . p 2 1 w/..  5 @
Zv* 	 c-@P/>G4:U ]&$1




0$ 6 1 w/.. *5@
 
         	  
  	  





@2i G@2<>"G@  Dj<2
1 w/. .z 5@
Zvv 	 '@U+
,




%`jF (P@Z'@FR	*)$Dj +# !  * 





 1 w/. v . 5@
 . q 	 R@[t^(jm3)N8MM!0IG '&-)$GM!0)$ `@
 .w 	 (P@ |)@ ( 3;jP<>4r
@R	8m@`*   j 2 w *p 1 w . 2v5@
 .z
	 c@;¢^	U @ +h4&!j<>4r 
@;i!%M!@
,()$ 1 75  Yj  * . 1 w/. 2 z 5 @
 .  	 <Y@NtD`jA!)$ - +)-
;)N
j +  AL,
, 1 w/..  5 @
 .  	 *F@AL,)$!,! (jU @P*)-"!jPR@[t^(j`E<Y@ 
L@A!,)$GH
j;<>4r 
@;R	8m@;* j . q 1 w/. v . 5@
 . p 	 u@PF--)$Pj (P@P<>4r
@| Dj w  . 2 1 w/. 25@
 . * 	 
I@AL,r
0 LER @PR	)()1j"(P@P<0r
0) &-   j  2 1 w/. v z 5@
 . 2 	 R@[t^(j (;@A!&!,(jPE<Y@ 
I@A!,)$G
jPi()$i!%M!0Lut '&`@hj ..  1 w/. v z 5@
 . v 	 U @P*)-"! (P@ y@AL@81 !j<>4r 
@;R	8m@;*   j w 2q . 1 w/. .z 5@
 ..
	 =I@ A@U+,6)`jP<0r
@PR	8`@    	 j w   w 1 w/. *p45@
 w qq 	 '@Z'@PR)kM4  Kj)  !   #
     #
 &  #
 jB)7rj =. B O3 1 w . vq5@
 w q w 	 <Y@NtD`j;,@U+"!0)$PjU @R	)$G!;j 
I@P/
,GH3)N;jP<>4r 
@sR 8m@`¢^!,!@ 	 j z. . * 1 w/. . p5@




@R	8m@;¢^!,!@  j  q .
1 w/. . v5@
 w q 	 |)@ c )" `j<Y@ *0 -j<Y@ 
# &rj<Y@ */&8-) ()`j`'@s¢ +AL;j <Y@M*)7!j (P@UMP@MUMP@
UM!@     j z  1 w/.. 5@
 w q 	 A@Zc-@s<'!O!0)kQ  jsut '&`@ 	<0r
0)$G
   j w  w 1 w . 2*5@
 w qp 	 A@Zc-@s<'!O!0)kQ #Eu@ U @>,j (;@P<>4r 
@Pu   jP¢ z p 1 w/. 2 . 5@
 w q* 	 '@ F




@|   j w/.  1 w . vp5@







1 w/. . 25@
 w qv 	 R@[t^(jm<0r
@R	8`@m*  j . qq 1 w/.. 245@




 JGH- 1 w .. 25@





@PR	8`@P*  j  w  . 1 w/.. 25@
w 2 z  
  	       	  
    

 ww4w 	 + @ <>7!j (;@ u)-








.*),)$GH`j`(;@ |)@u2 G,`j (P@UMP@UMP@UM!@     jP¢ w 1 w/.. p5@
 ww  	 <Y@P/!0)(-j (;@.<0r
0) s&-'"= Dj w p4v w 1 w/.. 45@
 ww  	 u#`@`P*)4!0Bu@ 





,G;K!0`jP*/ () 1 w/. 2 . 5 @
 ww p 	 (;@m*/)"G`j (P@Pc  r
@PR 
@j wz p 2 1 w/. 2v5 @
 ww * 	 c-@P¢^4`jm<Y@PR	-!jU @ +Y&!j 
I@ `jP<0r
@Pi!CM!@
,()$  	 jP z 2 1 w/. 2q5@
 ww 2 	 
I@Z¢B@;i3 ,)$81FD=I@ U @R2 4
0 "Dj;<>4r 
@;R	8m@;* j 2 w p2 1 w ..z 5@
 ww v 	 |)@aR@J*0-jR@*> 	j4y@Zu@ U @MUM!,!0
j'@ZR@U+)7-j'@Z'@=.)7
O
0`j  +  # 
#
 *  (-Hj'




O `j (;@JK@`<>4r 
@ j  2 z. 1 w . 225@
 wz q 	 O@PU+"!;)N;j 
F7-)()$!%M!0)$ 
,
OGH,)kK!j +  AL,
, 1 w ..  5@




 JGH- 1 w/.. *45@
 wz4z
	 U @Z/#@ N `jDi`@PU+),7!j
L@Z¢@mi3,)$81j =I@ U @PR2
0 4"Djm4 *F@ (4 
, `j`<>4r
@mR 8m@
*  Dj>*q 1 w/. .z 5@
 wz  	 (;@P|`,)(Qj`<>-)K@;UP@ Dj w p 1 w/. p z 5@
 wz  	 <Y@ 
I@A!,)$GH
j )	
   , !#    " !  * )   (#   "       !	#%! "  !"!    Pj
 $!  74re<Y@ 
I@A    $G
jP<Y@PcI ]& 7  "PjP4	 @st`j ( ]&$G 1 w/.. 5 @
 wz p 	 <Y@>¢Pj><0A +)  
 N
jnR`+ 




&( ]&NG`j ( ]&a:
  Dj 1 w/.. *45@
 wz * 	 '@;NP7  "  j`R@Nt     j`E<Y@ 
I@A    $G
jm<0r
@R  8`@m*  j w q4q2 1 w/.. 25@
 wz 2 	 U @+ @"( 
, `jDi`@ +@D<>&"G  KjL@  @a/)@;U Gc  jDR@Du2   ,`j$(P@D4  i!    jD4y@
#M8Pj;<>4r 
@;R  8m@;¢  !,!@Dj z *vv 1 w/..4z 5@
 wz v 	 t@ '@ &`j (;@P<  "
,`js4 i`@ A@*2M  jP<0r
@PR  8m@P*
DjPv*4p . 1 w/..z 5@
 wz .
	 <Y@P*2,&	E*F@P¢B@;cr rj)(P@UP@UP@U!@     j4 zz 1 w .. 5@
 w 4q 	 <Y@I@MA    $G
nR@Gt    j ! ")  #%$'&  $'&($#)+*  -,  !  . #
   #%* #
!  (/ &   #%)0j
B &  ( (,jP`@ z  : z * . j     PjP*2,&
,G4  $ 1 w/. v w 5 @
 w  w 	 i`@ai`@Z<Y@P<B,3 `jPR@P*2MP,jPE'@Z<Y@PR2G  jm<0r
@R  8`@m¢  !O!@j zw p z 1 w/..w 5 @
 w  z
	21 @ i3Kj i`@Zi`@a<h@M<B,3 `j¢B@!(PjU @Z*F@Mi ' `j 1 @MUP@UM;@UM!@   j¢ z p w 1 w/.. 5@
 
        	  
  	  
 w 2
 w  	 U @ A@i!   
j 1 @PK@m<0r
@ 	 jPpvqp 1 w .. *5@
 w  	 +@ F&GH3Kj 1 @UMP@UMP@UM!@   DjPp w/. 1 w/.. 45@
 w p 	 A@ 1 @;u)Mh	U @Z¢@Pu2   `jP<0r
@R  8`@m*jPp2 2 1 w . 25@
 w * 	 i`@Z¢B@`u)&3 jP<>4r 
@PR  8`@P*   j  . v4v 1 w/. 2 5 @
 w 2 	 I@ 1 @Uo 3 "
,!F 1 @ A@<BMG3Pj<0r
@PR  8`@`*   DjPp w vv 1 w/. 2 *5@
 w v 	 '@ 1  
, 	 '@Z'@  "
, `j;iNi!%!  u2 '&`@Dj w 2* 1 w/. 2 w 5@
 w  .
	 <Y@Z/)@;* ]GKj '@ 1  
,  '@Z'@J  "
O `jP<>4r
@PR  8`@P* j w * zz  1 w/..  5 @
 w  q 	 <Y@  7  "   jm<03 K@;UMP@*hj;pq . 1 w/.. 25@
w 2  
  	      	  
    

w 2p
     	  
         
w @)O@DU  "! $PjY<h@tD`jYU @DR $GH4!  jI@h/
,GH N;j R @ft    jB <h@ L@A    $GH
j  ) #%$#%(# #
 *  * (# #  #  $ ) #
!  * $   #  #  (# #
( #
 !# *  /     **#    !  #
 +     # $ ) #  ( . #

   $  * (# *   $ j 1 @UMP@UMP@UM!@     j>* 1 w/.. p5@
z @)<Y@,t`j,@U  "! $PjU @R $GH4!  j I@/B
,G$Pj  ) #
 #
(# #  *  * (# #  #  #%$*    ),
 #%$ ) #  ( .j <0r
@PR  8m@P¢  !,!@ 	 j z. . * 1 w/.. p45@@2U @2R $GH4!  j2<Y@>tD`j0U @0A $8 
jn4 ,@2U  "!
N;j+#% "     # $ ) #  ( . #
 $  # 
#
 / $ ( * * #
   ) #%$#%(# #   *  * (# #  + #%$!  !"$#  ! %!  !&'# j0<>4r 
@2R  8`@)*  Yj
ww . vp 1 w/.. *5@P@)<Y@tD`jPO@U  ! $PjR@Nt    jPE<Y@I@A    $GH
j  #-   #
 !#% ,  &%&(* #
 (# #   #
 # (,(() 0   *  $# $#%    $   * $  $!   $   &#%$ KjUM!@R  
@Pi G@;<>"G@ 	 jPp z p 1 w/. . 25@
p@ 1 @B*   jB<Y@ftD`jB^,@YU  "! $Pj   $   #
     	 #%$   #  ($  #
  "+ ,  # 
 * (# *   $ Hj 1 @UMP@UMP@4U!@     j w qq 1 w/.. 245@*@)<Y@[tD`j 1 @`*   jD,@;U  "! $PjPR@[t    jDo<h@ L@A     NG
j.- $ #  #% #   #
      # ,
$   #  ($  , )  *  #%$ #%$/ $   ' (/ $ #
 j<0r





B!  GH$ N
OGH  4!    
,
     ! $
,G  '   kMGH
OGH3$G!   3$!   "!      ) ,#%$#%(# # :
*  
,G  7&  #/   3!C"   
,!%O&3!%&t  
  +ir
,!    @A     $ $
,G  i!%,&34!%&2  )ir4:





 8M4!  |  
,!%3 ] ,   N!'3 ]&
O! NG  ]F7  "
O!%,&34!%&@
z @F ir 
,!     N!)   $
,!
N
OGH  A   
 $     R)      
	 ) , #
 #
(# # tD& 4
n7  44:
  	(&3P]  `j $
,!    + $ !:=* M:|; ,'&  O&E']&
,G  
,  "!@@2A   U  !%     `
OGH  |m&34! $ ?  
,!%!,!  ! 6R)  ?  t   kGH
,!C  &!%    
1 Rn:U  !C   5    +h,4
$Q,M! $  &    + $ 4!":=* :AL"
,!  & 1 iG    :
R)5tP&"GH?       
F  $   !  R      (
,r 
O!  '
@A    `
OGH  |m&34! $ ?  





'7  !%,GH4!  !  oir
,!  '
I
  ]&7      
	;:=c   $G &o $!":
   #8  ,7&  `@;A   +Y,
$K ,! $ $
,!  3!@P@)/




,!,     U&	4: + 4:=<Y!  4!    3M 
,!C!    ]  
  I]$!@A    `
,G  |m&34! $    
 R      (
,r
,!  S
 3 4!  "!,
%,4&    !   
7`j)M
0PM(&H ]&"!jPI  2&  $
,G  J&K)2 ]&0PM
)  &    6      F $!2  tD4D  2)!,     )/     4!%"(    
%3   "! 1 "  =:2:  6  5 @
p@2ALM
?iG    :=R0:  6     R#     -,7  $!% ]&?R      (
,r
,!    8  ~:

,G3      '<Y!  4!   ]   
C7  




,$GH4!  & *2
,!%O&3!%&    "%7!F
 $GH  E3 4+7     (!  )/0  ~:
%  7    $GHx   " %      /$  (&
,! ]    
 R      (
,r
,!  S
@FA   
    ]!E
 $G
   ]&   " ' ]4  `j`&&74&   P4,&,j  >  (74
,!%,&34!%&F  
F(& 7  !%,MG4:
!    ir 
O!  '
)(&&!  
%&GH  `@*@   7  -   t:
%3       ?  8  '(&>*    G &I    `
,G  |`&3! $ S+&" 
  t:
%3       
-  64  o(&*    G &  
./$  4  "!,
%  3!C,&'
L&  / N  4:
8  34!,     !" $G3  $!@2@2A      c  &3$ 3  $!L  
I  64  
L "48  "
,G3      '¢  "%$!,!  !  
,!,
 1    





,!  4!  +  
,!C  GH&  d%]&B&  4:=u)&  "7      
  0 &!  ]+7    
,! I:
'& $!)  />"  73N
O
  	  #!%,M$! $     oR0:U  !%  @. @   7     F!  "
%&G & W:  
 $    B  $$
,GH  Bir
,!    3 ]   I $!h  iG    :
R 
%7  
,    &GH z :  
 $       N$
,G  ir
,!    1 |  5D&4!  "
%&G4!D  "  `@
A     3!% 3$
,GH  i!%,&34!%&F8 u)&4:+& |  : 7   ]GH  ^&!  "
,G3  $G  .3$
,!% $,:
3$
,G    4!   ,&  	
  ?
  0 &!   ]F7    
,! '&	 $!)  ,3 ] $GH  ?A $G4:
!  &34! $    G &  `@4A    $r
    B/$  (&
O!]  yR)  L  BiG    :=R
w 2v
  
,!%M!O!  !   MG  #  $
     FMGH4  $
)8  7   ]MG  (&
,! ]  `jt
t46*  N
C3  
8 ?|  1 w qq5~: 7   ]MG  ?  ' 
,!C  "!) "D@
w q@2ALL
 NG	P
+iG     Rn:  64   
%7  
,      ]&)ir 
O!     $!)    2/     4!%~:
(      N  !j+&"    /   3!C"   
,!%O&3!%&8  M   ! $
,G  yu24u)& 1 w qq45~:   kMGH4:

,GH3$G!  E N!F   $
,! $
,G   iG3$GH4!,$G3  o&!  
%&GH4!@
*n
      4&t      3!% 3$
,GH  ^i!%,&34!%&- ]&I,     & 4! ,     F   &,M! a:
 ^  M  ! $
,GH  ^  kMG
,G3$GH4!    "   t` N




|m&34! $ 	  )u#&4:t7(L@PutM:=iGH3$G!ONG3  7    G  !@
A    $r 
    B/ $  (&
,! ]  (  $!'  &! $G  B  $
  jMP 'iGH3$G!,
Or 
,!    I
,Mn
&
,    4!   $
2&GH $ 3 N
   !  tD&
,!]4  1 &4!%&I:  a:>&cL  ( h]GH  (&
,!]  5
&Q!C  !  `j    
  4! $GH ]&DP
D  "
,! ]4P3N
B  t` $
,G  M  &
O!%&
,G3M &L&
 ]&2  +h,4




        
J^  
  i!      ]G!  $GH          AL34&
,
%  G  `jB  (& c       L,7  N!
7  $  !%,  E7  `@
U    	*  !%  &   `j2|`,& AL@>,@0U  "! $PjB  $!E   7  
O     ?AL3~ ]&-  *  !C  &&   
4!    
O
%4!  ?J&K 7  
,!  &P@Pi3  )> 0
,!  !,
    4&Q  
OGH$
,
    &E'! $83      c  :

% ]MG
%"!C  `@Pi3  M!2P&"GH?83       &  PM
)* $E  
  #,7  $!  4!,
,G  $   7  4:
m&M!@
A   4!  
 $8  tD&
%  ,7  $!+ N!F<>",@<Y@L@A    $G
+&E83    &K




  E7  	
  #(&6c      
  #J,7  $!J7  N  !%,M  `@
  ,O'AL@ R @,t    273 $GH $GH} ]&
    
,!  !  F!  
,! ]&!,(&'&!   $
  7  m<0" 7    ? $!
  FU  !C   &   &  $
,G   F'
  !O(&	P3 74@P    <0" ,4  8  7  
  E*  %  
  ),7  $!F
       $G!  !@
  ,O AL@ I@B^8  "P3  $GH    "






%  !%  @
A      'J&
O!%&
,G84 c  P43  & +  
,!  "  73$
,
   $!)'@$P7  "  2(&>*  &
  ) ]&  |   & 7   ]MG    ]GH4!  $GE3$GH4!)8    
,
  `@
i  F(& c       ),7  $!LM!F  F&
,!%&
,G	84 E<0" ,4  	 $!F.@`i  !,!  $
7  $  !%,W:
  `@
  ,O <0",@ I@PU ]&  ~:=,&'7FP3  $G ]&#  cIM
,!$  &
,G;K!+ ]        J& :





  ,OE<>@'@P*  G3  ) ]4GH4!  $GH  ]&t
  	
,!  !  
+4!    
,
  ?  ),7  N!FP3  `@
  ,O 1 @+*   	P43  $GH  ]&?  F!  
,! ]&!,(&g7   i  !,(     	,7  $!  N!  + / :
  ,34(  &  `@mi  3 $! $
,G  F*$G3EM!  3$  |    	  	<> ,-  	&K    GH34!@





+)     ! $
,GH  <>4r 
 3 ]G!  $GH ]&F    :
    ,7  $!,
CM!%'
C ]  P3  `@
U   (7  
,     FAL3?  $!L    F|`,&Ei&
C`j`   7  iGH  7  &o  F ~:
  3!C&>  JO7  $!)
    k  	!@0  "
,! ]P3$
+M!n 0
    k  `j   ,7  $! ?  
  
  !,(!  ?(  $! $G  R)  ?(&	7    `@`U    bi ?U &  Y73 $GH?P37jP     

,&
,  NG    +!%&27  
 $!,(!@A   
M!2  	|; "!,'  2JO7  $!  EGH?
    Fc  7&"!#
  
7  ,] "  "!@
w vq
w v w
<  !  >tD
cL"      +i!% @ w 22
q wwz. AL  
O  
         
s	
  
  7  E  wz @ wz @ w/. *v
c  7&"!O
, "!  1  
i!%M!O
%   ]  N3  $!    &!,
,G
|m    
,!%4  8  ,  ,M!  !j w i 
    
w/. 2pW: w/. v <Y$r !  G3$
,G  7  "
,G &   1  
w/. vW: w/. v2 i  ( $
,G &  !%`@ :=M!%& $
,
@R $GH4!%&!Wu)4 ft  $
,
" 1  
w/. v2 J73$!%&
#$   %   &
w/. v2W: w/. v . cL,&  "  
,!
  '(
w/. v . : w/..  i!%&&6  F<>4r 
 3?  +  G3$
,G   F3$8  "
 $! ]!)AL  
,  
w/..w B "$ 
w/..  A $ -,7  $!(& +#   ! *  $!% ]  (& +#       

i&  ,   !" $  "
,!%  
E   ! $
,G  	  kMG
,GH3$G!  )"

  $! w @ w @ w/. . p  $
,
@U $!%,7  $!  +46
,!
N!C&!9 ]&8+)     ! $
,G  <0r
 3?  +{AL  
,  
w v z
